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REPORT OF BOARD OF INQUIRY. 

New Orleans, La*, Manch 25th, 

Tc th:^ Honorable Beitrd of Draimige Commissioners 
Or learn : 

GentlcnieD ; 

The itndet signed, appointed by you, met m New Orleans far 
the purpose of entering uptin the duties assigned them m {pursu- 
ance of tlic followtiii^ roFolutioni^ adoplt\t by your Hc^norabie 

mrd: 

"Whekeas, Vpon ihe occ^ision of tiit withdrawal from the ser- 
vice of ihe Drainag*; Onnmission of New Orleans, in which he 
has been so long engaged, of Chief Engineer, D. M. HARROD, 
the reqoest madi? by hini for an investigaticiti and report upon the 
work done under his professional control, ought to be allowed. 

"P^* if Nrsolvcd. That !\IESSRS. RUDOLPH BERING, 
^"EORGE [L BENZENBERG and HOWARD A. CARSOX, 
ivil Knguieers , be appc-inted 10 exam hie the work in que^tlonj 
ascertain and report whether or not it has been carried on as 
was designated and developed in the deliberations of the sm*n- 
*c engineers en^gcd, in the ordinani:^s of the Mayor and 
uncd, and in the general and special specifications on the sub- 
t which have the sanction of puhlic autliorit^v; and If there 
ve been any departures from tfje system ^o established out 
f consideration of pubhc policy^ that they be reported as soon as 
ractjcable, tiigether with the reasons for making thenu 
*'Rcsohcd, That the engmeers appointed be further directed to 
cport at the sanie time u[:»on the liiaracter of ihc drainage work 
vrhich has been done and upon the nature and qualities of It, a,s re- 
!ing the time in which it has been constructed, the materials 
.:h fiave been used, and the probable duration and efliciency of 
the work for the great purpose for which it has been undertaken. 
Resolved, That said engineers are requested wtierever it i* 
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r aiul m ihciT iudgiiwnt dc4ir*il>W. to send for per^j 

On rtie afternoon of March 14U1, at tlie Conmuttee Roocn 
lh<! office of the Sewerage and Water Btjard, No. 602 Caruiiddet 
Strert. your Frcsidait. tlie Honorabk' R. M. \V; 
fti^ luuftTsig^ed a ikiarj of Inquiry, and ^ 

liln^^niig inHtnictions and documents for thfir guidance M 
jumt consideration: ^ 

r A copy of the following resohitions adopted by your Board i 

*'i?BSOLV£D, That thr Board of Eng:uteers appointed to make in* 
quiry under resolutions of this Conmibsion, adapted February 
20th. lic cerjiiested to conduct its investigations, so far as prao^ 
tical>le, in a public manner, an J timt aiiy p^^rsQa ha%^ingf anythiegf 
10 submit within the licope of tlie above rcsohitions be invited 
present such matter to said Board of Engineers, at such time or 
times as the Board may indicate; ako tliat the Cornimisstion 
sptsct fully requests that any {lerson or persons called oit by the 
Board of Eng-ineers in connection with the iiwcstigation, be' 
asked 'to prornptly respond/' 

2* A copy 6i the following letter : 

FElTEiUAttV roth, 1902. 

Mr. Walmslky, President, 

The Drainage CotTtmission of New Orleans, City. 

Sir: 

I have the honor to suggest, through you, to the Drainage 
Commission, that Mr, H» B, Richardsan and Mr. Rtidolph Hering 
be requested to make examination and report on the niantier, both 
as regards design and construction, in which the plan of drain* 
age lias thus far been carried out, and on any other matters which 
appear to them to bear on this subject. You will recollect that 
these engineers* with myself^ comp<:ised the Engineering Commit- 
tee of the Advisorv' Board, under whose examination and ap- 
proval liie plan was prepared. 

Very respect fit Uy, 

(Signed) B. Harrod, 
Chief Engiitccr. 
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Also copies of a letter from Mr. Brown to Mr, R, M. 

Walmsley, dated August 2nd, 1901 ; of an address and letter pre- 
sented at a regular meeting of the Progressive Union, held August 
5tli, 1901 ; of a letter from the President of said Union to Mr. R. 
M. W'almsley, dated August 6th, 1901, transmitting copy of a 
resolution adopted at said meeting; of a statement submitted by 
the chairman of the Executive Committee and the Chief En- 
gineer of the Drainage Commission, on August 28th, 1901, in 
answer to said resolution; Df a letter to the Times-Democrat by 
Mr, L. W. Brown, under date of February Sth, 1902 ; of reports 
submitted by a Special Comniittee and by the Chief Engineer of 
the Drainage Commission, on February 5th, 1902; of the original 
plans snd specifications made subsequently thereto, as well as a 
copy of the Ordinance No. 10,991, C. S,, approving said plans, 
under date of July loth, 1895, and of the legislative Act No. 114 
of 1896, creating the Drainage Commission with, power to carry 
out substantially the plans as approved ; all of which, except Act 
No, 114. are found in Appendix I, hereto attached. 

The undersigned, as a Board of Inquiry, immediately began 
to hold their public sessions and to famiharize themselves with 
all of the above documents. Letters were sent out to all parties 
supposed to be competent to give evidence or information upon 
the matter under investigation. To give notice that the Board 
desired to hear all persons who might have any knowledge on the 
subject, tlie following was published in the daily papers, viz : 

SPECIAL NOTICE; 

The Board of Engineers appointed to inquire into any departure 
from the plans or character of the work as authorized to be car- 
ried oiil by the Drainage Commission, in accordance with the 
report by the Advisory Board in 1895, request that any person 
having any knowledge of any such departure from either plans 
or specifications, appear before it at its public meeting, to be held 
at the office of the Sewerage and Water Board, No, 602 Caron- 
delet Street, at 2 P. M., Saturday, March 15th, 1902, and presem 
such information and data as they have at that time. 

(Signed) Rudolph Heuing, 

G. H. Benzenberg, 

H. A. Carson, 
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Constant efTorts were made to secure all the reUable in forma- 
Hon possible, to give all parties interested full opportunity to be 
heard oi to submit any facts bearing on either side of the investi- 
gation, and ftirther public notice 'was given. 

All persons, but one, who were mentioned as Imving some 
knowledge oti the subject, responded promptly to our request and 
gave u^ such information as the\' possessed. 

We were greatly disappointed by Mr. W. L, Brown's repeated 
refusal to call^ as we expected, that from his long and intimate 
connection with the work from its inception, and because of his 
numerous public criticisms, his condemnation of the work and 
his prophecy of its failure in both stability and efficiency, he was 
in a positif^n to point out to us the various ways in which the 
work departed froni the plans and specifications of the drainage 
system of 1896, so as to merit the severe and unqualified criticism 
it was receiving. His testimony would liave undoubtedly facili- 
tated our investigation by enabling us to ascertain at once whether 
alleged disastrous changes have taken place. 

The correspondence between Mr. Brown and the Board is 
hereto appended. 

A stenographic report of all the oral testimony and informa- 
tion gi\^en was preserved for reference, and it, as well as all 
papers, statements and maps submitted with such testimony are 
hereto attached. 

Copies of all specifications and plans for the various parts of 
the drainage system, either completed or under process of con- 
struction and of records in the office of the Chief Engineer were 
promptly and cheerfully furnished us on request. These and the 
papers submitted by the various witnesses were carefully ex- 
amined and discussed between and since our public sessions. 

We also, at different times, visited Pumping Stations Nos, i, 
2, 3, 6, and the Central Power Station. We also visited the com- 
pleted sectioti and covered canals of the drainage system on St, 
Charles Avenue, east of Washington Avenue; on Julia Street, 
west of St. Charles; on Canal Street, west of Royal Street; on 
Basin, Claiborne and Galvez Streets, wxst of Canal Street; on 
St. Louis Street at Claiborne; on Chartres, north of Canal Street; 
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and on Coriitance and Julia Streets to Magazine Street, We en- 
tered all of rhese canals and in nearly every case, except in a few 
instances where the depth of the water was more than two and a 
half feet, we walked tliroug^h quite a length of such canals, care- 
fully niakin^^ personal examinations of the character of the ma- 
terial and v/orknianship, as well as of the alignments, connec- 
tions, their general condition and operation. 

We also visited the work now in various stages of construc- 
tion, on Third Street south of St. Charles Avenue; on ConstatKe 
Street east of Third Street; on Perrier Street and Nashville 
Avenue ; on Catiborne Street between Esplanade and St, Ber- 
nard ; ♦jud on the latter south of Clailx)rne Street. At ea-ch place 
we examined the character of the soil, work and ma*^rial^ as well 
as noted the dilference in construction made nccet^sary because 
of the condition of the soil or because the change was thought 
be more economical in stability of structure. 
Oil March 20, after having concluded our public meetings and 
he taking of testimony* we again examined and compared the 
Various plans, computations and specifications, and after a care- 
ful deliberation and consideration of all the facts which have 
tie to our knowledge, we present the following report upon 
be subject matter referred to in your resolutions: 

The first of these requests us, after examining the work in 
juestian, to report whether or not it has been carried on, as it was 
riginally designed, and if there have been any departures from 
system, to report such, together with the reason for making 

The general plan and specifications which were prepared by a 
Joard of Advisory Engineers in 1895, provided for a general 
Irainage system for the entire area of the City of New Orleans, 
ind outlined its special features and located the various pumping 
itions, out- falls and the different main and branch canals and 
grains in a general way. This system was approved by the Com- 
aan Council, and the Legislature by enactment established the 
>rainage Commission and empowered it '*to execute and carry 
t substantially the plan for such drainage, adopted by the Coun- 
of said city'* * * '♦^ so far as it may find said plan de- 
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Third Street has been changed to St. Charles Street by the Drain- 
age Commission to avoid street railroad tracks and large trees. 

6. A drain has been placed on Perrier Street near Nashville 
Avenue by authority of the Drainage Commission, in order to 
supplement the existing drain on Pitt Street, instead of rebuild- 
ing and enlarging the latter. 

7. The drain on Jeanette Street near Leonidas Street has been 
changed to Birch Street to avoid railroad tracks. 

8. The drain on fJurgundy Street has been changed to Ram- 
part and St. Claude Streets to avoid car tracks and asphalt pave- 
ment. 

9. The Tulane Avenue drain has been omitted on recommenda- 
tion of the original Advisory Board as being unnecessar\' for the 
present. 

We have closely examined into the propriety of making each 
one of these changes of location and alignment and find them all 
to have been made in the interest of increased efficiency or econ- 
omy, without in any way impairing the usefulness of the drain- 
age S3'stem as a whole or in any of its parts. We, therefore, con- 
sider them to have been wise and proper. 

We have inferred that the omission of certain parts of the work, 
and particularly of the main canal, from the series of contracts 
already let or to be let in the near future, has been construed by 
some persons as an intention of altering the original plans. We 
find no reason for such interpretation. On the contrary, we find 
that the pumping stations Nos. i, 2 & 3 have been so arranged 
and are already partly built, as to receive machinery and other 
equipments necessar}'^ for operation along the line of the proposed 
main canal, and that the storm water capacity of the relief canals 
into Lake Pontchartrain, which would be the only alternative 
means of finally discharging the drainage water of the city, have 
not been increased in size, nor has any preparation been made in 
pumping stations Nos. 6 & 7 for such increase in the future. 

The w^ork thus far has been carried on in the first, second and 
third sections in compliance with the relative order which the 
Engineering Committee recommended should be followed in the 
second section. 
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The r*»ason which the Advisory Board gave m their report of 
1895 for construciing the work in section two in the order men- 
lioned, thereby affording early relief for the principal and densely 
built-up parts of the city, we consider to be entirely proper and 
prudent, and hold! equally good for sections one and three. The 
relief canals are of a sufhcient size to carry off all the storm water 
reaching them at present, and will be so for sometime. 

It is our judgment, however, that as soon as the principal and 
densely built-up sections of the city have been relieved, the work 
should be continued until the entire system has been completed 
and all ihe objects for which this system has been designed shall 
have been secured. As soon as the city becomes much more 
densely bt:ih up, the amount of storm water running off will be- 
come correspondingly greater, in which case the main canal will 
be required for the purposes of satisfactory drainage. An earlier 
coni^truction of the same will secure better sanitary results at the 
present temporary outlets at Lake Pontchartrain. 

(B) Changes Dimensions, Shape and Gr.\des. 

The plans of the Advisory Board had to be based on informa- 
tion regarding ram-fall and run-off that was somewhat meagre, 
in so far as it extended hardly over a single year. Notwithstand- 
ing this fact, a general formula, based on experience collected 
here and elsewhere, had been established by which to compute the 
probable rtin-off under special condition found in New Orleans. 
It was understood tliat the continuarice of the local rain-fall ob- 
servations and measurements of the run-off from storms of great 
intensity and extension, would enable the Drainage Commission 
in advance of contracts to make such adjustments of the sizes 
of drains and canals as might appear advisable, which adjust- 
ments would apply chiefly, and perhaps -wholly, to the largest 
canals of the system. 

The experience thus far gained indicates that the drains as 
built have ample capacity. As yet there exists no necessity for 
materially altering the original formula, which alteration, if at all 
required, was applied to all the canals which have already been 
built, with possibly one exceptioiL 

The construction of the St. Louis Street Canal, the first one 
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built of the series of large lined and covered canals revealed diffi- 
culties caused by the nature of the soil and narrowness of the 
street, -which made it advisable to reduce its width. This reduc- 
tion of the original sectional area, under the existing circum- 
stances, had been approved by the original members of the En- 
gineering Committee of the Advisory Board. It was clear to this 
committee that for years the reduced width would be ample, and 
perhaps so for all time. Should, however, the capacity be found 
insufficient after a considerable growth of population in the sec- 
tion drained by this canal, and the extent of impervious surface 
have caused a greater run-off than could be carried by it, then it 
would still be practicable to. supplement this canal by one on a 
parallel street, and possibly even at less cost than the additional 
cost of building the present canal of larger capacity under the 
difficulties actually encountered. 

The other canals and drains already built had been subjected 
to a recalculation, based on a more complete series of rain-fall ob- 
servations, before the contracts for the work were let. We find 
that the differences arrived at are iminaterial and within the 
natural limits of judgment in suth cases. The smaller drains have, 
as a rule, been built slightly larger, and the larger drains slightly 
smaller than shown on the plan of 1895. 

So far as any alterations in the dimensions of the drains are 
concerned, we therefore believe the course pursued by the Drain- 
age Commission and its engineers to have been proper and in 
the interest both of economy and efficiency. 

The sectional shape of the drains has been slightly altered from 
that indicated in the original plans. The side walls are now being 
made vertical instead of sloping, which alteration reduces the 
necessary amount of masonry in the walls and also the length of 
the span of the covering, without reducing the discharging ca- 
pacity of the drain. The form of support for these walls and of 
the bottom of the drain has also been changed by providing a con- 
tinuous timber floor for the whole width of the work. On the 
score of economy and stability, we fully approve of these modi- 
fications. 

The original plans indicated a sub-channel, built in the bottom 
of the canals of 12 feet and over in width, for the purpose of 
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carrying the ordinary dry weather flow. The only advantage of 
a sub-channel is the greater concentration of the body of flowing 
water during dry weather, thereby effecting a slightly greater 
velocity and offering less opportunity for a deposit or a stranding 
of suspended material. 

During the construction of the St. Louis Street canal it became 
apparent that the building of the sub-channel, in a soil such as 
was generally encountered at the bottom of these channels, was 
an expensive, and, so far as the stability of the structure was 
concenied, a hazardous proceeding. The question then arose as 
to weatlier the advantages were sufficient to justify the cost and 
risk of building the sub-channel. The Advisory Board of Engi- 
neers was reconvened, to pass upon this cjuestion, and after due 
consideration recommeaded that the sul^-channel on the St. Louis 
Street .-anal be eliminated. The present evidence before us leads 
us to fully concur in tliis rcx:ommendation. 

'J'he sub-channels have thus far been omitted also in the other 
canals where they were originally suggested. L^nderstanding 
that in such case the conditioai of the soil at the depth of this sub- 
channel was found to be similar to that encountered on the St. 
Louis Street canal, and believing that a greater assurance of 
stability of the strticture would be of more importance and greater 
benefit than the above mentioned advantages, the omission of this 
sub-channel in localities where unfavorable conditions of the soil 
exist, we consider to be prudent and for the best interest of the 
work. 

The slopes of the drains have been slightly altered in a few 
cases. As they have been invariably increased, thus increasing 
also the velocity of flow, it is clear that this alteration can only 
be beneficial to the system. 

No other departures effecting the efficiency of the drainage 
system have been discovered by us, except the following: 

(C) Changes in Pumping Machinery. 

According to the original plan, boilers and steam engines di- 
rectly connected with the pumps were to be placed at each pump- 
ing station. Instead of this a central station has been built near 
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the junction of Florida and Lafayette Avenues, in which it is pro- 
posed to concentrate all of the steam plant and from which the 
power required for operating the pumps is to be "distributed by 
electricity to each pumping station. 

This change in the direction of concentration is similar to 
changes that are ever^-where taking place in the industrial and 
mechanical world. 

The advantages of concentration are obvious. With the original 
plan skilled and relatively high-priced attendants must be kept, 
night and day, at each of the several stations capable of running" 
and taking care of complex machinery. An additional force of 
men would also constantly be required for firing the boilers and 
for other purposes. With the power concentrated at a central 
station, the total number of skilled men required and the total 
number of subordinate laborers will be very materially less, and 
thus a very considerable saving in cost of operation be made. 

Major Harrod states that a careful estimate showed that after 
the completion of the plant there would be a saving of $20,000 
per annum from this source and that in the immediate future there 
would be about five-sevenths o^ this amount saved annually. This 
estimate appears to us reasonable. We think also that under con- 
ditions of ordinary flow of water the pumping may be so managed 
that a unit of |X)wer from the central station may be used to 
operate the pumps at the different stations in regular succession, 
which would reduce a saving in cost of fuel more than that rep- 
resented by the loss due to the transmission of power from the 
central power to the local pumping stations. 

As an offset to the great saving in cost of operation, there are 
certain risks which must be considered. For example, one or 
more of the wires may break down, and thus one or more pump- 
ing stations rendered helpless for a short time. This can be rea- 
sonably guarded against by duplicating the wires along different 
routes. 

An emergency of greater importance, the possibilities of which 
should be considered, is the disabling of the central station itself. 
Considering" the method of construction of the central station 
building, its destruction or that of the plant therein is a very re- 
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olote contingency* If it should happen atid if heavy storms should 
ocxiir before the plant was restored, flooding of tlie lowest /egioti 
lyiii^ back of the built-up part of the city would lake place. This- 
region will have been rendered much more attractive and habitable 
In the early future than it is at present by the operation of your 
drainage woi ks, and the area liable to be flooded will be more or 
less dotted with dwellings. 

Having th:'s in view, wc^ think yotir engineer should plan and 
estimate the cost of a reasonable safeguard against such emer- 
gency. 

An auxiliary electric power station erected at either station No, 
6 or 7, capable of furnishing sufficiait power to operate the 
pumps at tliese stations when acting for relief under the con- 
ditions assumed in the original report, would a!so answer as 
relief power station for the entire system to the extent of its 
capacity. 

The total capacity at the central station could be reduced in 
amount equal to that of this auxiliary station, which wotdd be 
available for either operating the pumps at Nos. 6 and 7, as con- 
templated in the report, or in case of eiuergency could operate" 
these pumps to prevent flooding of the present lowest region 01 
could operate the pumps at stations Nos. i, 2, 3, 4 or 5, so far as 
it woidd be necessary or the power will permit. The cost of such 
auxiliary plant would exceed that contemplated under present 
plans by only the cost of necessary additional buildings to house 
the machinery and would furnish a safeguard in extreme emer- 
gencies. 

Your second resolution directs us to report upon the character 
of the drainage work which has been done, and upon the nature 
and qualities of it, regarding the time in which it has been con- 
structed, tht; materials which have been used and the probable 
duration and efficiency of the work for the great purpose for 
which it has been undertaken. 

During the visits, previously alluded to, which we made to 
many parts of the system and where work was in progress, we 
examined with great care the brick, sand, cement and other ma- 
terials used in the construction of the canals and drains. We 
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found all these materials to be of excellent character for the pur- 
pose for which they were 'being used. It should, perhaps, be 
stated that the brick, while of ample streng:th for the niasonr^^ to 
be built and of better quality than those used for similar purposes 
in mmrj other places, were stilJ npt so dense and hard as those 
used for conduits in some distant cities. We learned from well 
informed witnesses, including Capt, Hardee^ City Engineer, that 
very hard and dense brick are not made within a reasonable dis- 
tance of this cit>% 

One departure from the original plan noted during our visit, 
was the use of what is sometimes called ferro-concrete for the 
roof or covering of drains. This consisted of monolithic con- 
crete slabs with corrugated steel rods imbedded near the lower 
surface, and w^hen properly constructed with suitable material is 
a marked improvement on the original plan. This departure tends 
to lessen the cost of the covering and also lessen the chance of 
oxidation of the steel members of said covering. The work was 
being well done and we approve of this change. 

During our inspection we gave the closest scrutiny to the in- 
terior surface of the masonry in all of the covered dains which 
we visited, which included nearly all that have been built. The 
side walls, Hoors and roofs were all of good shape and true to line 
and griide; the joints were full and hard, strong, well set cement 
mortar and the concrete floors or inverts were very smooth and 
apparently strong and tough. We found a few slight imperfec- 
tions in the bottom caused by leaks. Leaks in this character of 
of work in themselves are not objectionable, but are in fact de- 
sirable for subdrainage unless they let in earthy matter, which 
was not the case here. The work, as a whole, is of an excellent 
characttr, and we believe it will last for many generations. 

AVe would say in this connection tliat all the engineers and others 
that testified before us were asked particularly if they knew of 
any defects of construction in your drainage works; while most 
of them testified to its general excellence, none of them pointed 
out or knew of any defects. 

In examining and comparing specifications, w^e noted the ttse 
of a ceraent not mentioned in the original specifications, viz : Steel 
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Pcrttlaod cefncBt. This is m* reality a Pn»£>lan-Slag cetocot. The 
ictiu mentioned m the origiml sp^cHkations were impoitcd 
' ' and Xattiral ceraeni. Each of these three cements is 
t i in different proportions of lime, sihca, alumina and 

other elanents. 

In Portland cement the various ingredients are intimately 
mixed in fine particles, are burned to a clinker, and the latter is 
finely ground. 

Puzzcilan-Sla^ cement is made by intimately grinding and mij£- 
ing together suitable blast furnace slag with slaked lime, no burn- 
ing being required after mixing* 

The Slag cement used on your work bore the commercial name 
already mentioned of *'Steel Portland/* We have tested this 
tement to some extent in other parts of the country and found 
it stronger than some bran*Js of Portland, but not quite so strong 
as some of the highest gradeia of Portland. Our own tests were 
not stiflicienily extensive to enable us to positively assign its trtie 
rank. 

PuzzolaivSlag cement is used in various parts of the world by 
engineers of the highest standing* For instance, much lias been 
used within two or three years in the tunnel iu Paris for the pro- 
longation of the Orleans Railroad. 

The testimony of Prof. Creighton and others is very positive 
that the so-called Steel Portland furnished here was better than 
jTiost 01 the imported Portland cements which were offered and 
passed under the original specifications. 

According to the testimony of Prof. Creighton, of iMr. A, C. 
Bell and of Mr. W. J. Hairdee, these engineers are unanimous mi 
I he opinion based on their own experience that the Steel Cement 
is of t^<f>ecial value and therefore desirable where used in connec- 
tion with work that is constantly subjected to d^pness. 

The original speciftcations for tliis work called for the best im- 
ported Portland, and gave certain physical tests, which under 
ordinary usage would serve to fix the quality required. These 
lesls, c'J though substantially the same as those used by many 
eminent en^inecrs^ including officers of the U. S. Corps of En- 
giuccrs. were in the light of our present knowledge imperfect and 
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unsatisfactory. The\ permitted ver>- coarsely ground cements 
to be used, while it is believed that only the ver}' fine particles 
have a cementitious value: the tensile tests were applied only to 
neat comenr. although tests which include sand are much more 
valuable. 

In the lighi of present knowledge, these specifications were de- 
fective also in other particulars. The new cement specifications, 
drawn up by Major Harrod in consultation with Prof. Creighton, 
avoided all the defects alluded to above and were of a scientific 
character. There is no doubt that the\ very materially raised the 
standard of the cement above that of the original specifications 
for imported Portland ccm.ent, and that they thereby secured a 
higher grade of cement, even though it was not imported, tlian 
that which cotild iiave been supplied under the original specifica- 
tions. 

We deem this change in the original specifications for cement 
therefore to have been very desirable and one beneficial to the 
character of the work as it elevated the general requirements of 
cement. 

We compared on your work ver}- carefully the concrete and 
mortar in which slag cement was used with that in whicii true 
Portland was employed and was unable to determine which was 
the better. Both apr)eared to be hard, good and satisfactory. 

Natural cement is made by burning and then grinding a rock 
containing the necessary constituents. American Natural cement 
has much less strength than either Portland or Slag cement. It 
is nevertheless used in enormous quantities in all parts of the 
countr}' and on many underground conduits and tunnels. 

In examinmg the joints in the brick walls of your canals and 
drains, we found the Natural cement mortar less hard than that 
made with either the Portland or Slag cement. The former could 
be to some extent removed with a sharp, steel blade, the latter 
could not ;. nevertheless, the Natural cement appeared to have fully 
answered its purpose. We discovered no joints tliat had been 
washed out or had deteriorated. 

It appears by comparison with the original specifications and 
the engineer s estimates of completed work, that the proportion of 
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Natural cef?ient orig^ally contempkted has been materially re 
duced and that slag or Portland cement of superior strength has 
been SLibstitiUed therefor. This departure from fche original pla 
is of course also an improvemeiit. 

It should be noted here that the use of true Portland cement 
(of Anterican manufacture) superior in qualir\^ both to the im- 
ported Portland used on your first contract as well as to the Puz 
zolan-Slag cement, has been required on the most recent work* 
We deem tins a further improvement. 

Your resolution contains a reference to the time in which the 
drainage work has been completed. The time spent in construct* 
ing the drains and canals does not appear to us to have been ex- 
cessive. The only serious delay in any 'part of tlie work, so far 
as we know, has been caused by the delay in having the proper 
machinery installed at stations Nos. i and 2, thus postponing the 
fui; benefit which mi0it otherwise have been had from the com- 
pleted draips in the first and second sections. 

Such delays and disappointments are not at all unusual in this 
class of work, especially during the past five years, when it has 
been a rare exception to have machinery delivered annvhere in 
this country on contract time. The original cotitract time for the 
completion of this machinery was too limited to secure the high 
grade work contemplated by the specifications. Added to this 
deky came that caused by a misunderstanding on the part of all 
the principals as regards the contract requirements, which was 
eventually siatisfactorily settled by tlie Board of Arbitratioo, 
Since the firiding of this Board, satisfactory progress has been 
made and Is being made. Part of the instalJation at No, 2 station 
is now completed and it is expected that the whole installation 
will be finished soon and in advance of the agreed time. 

The annoyance that has been caused by this delay will, we 
think, be recompensed ]>y the resulting improvements in the ma- 
chinery at all the stations yet to be installed, which the study and 
experience at station No. 2 has suggested. 

Before concluding, wx ought to mention that during our in- 
spections we found several places where iron pipes crossed the 
drains and canals* These are obstructions that ought to be re- 
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moved. We should also state that a number of street drain pipes 
project into the canals so as to form obstructions, and that the 
street connections are also in some other cases of a faulty char- 
acter. The faults can be easily and should be corrected. 

We also wish to mention that quite a number of the drains and 
caoals contain a large amount of deposits of mixed character. 
As soon as the putnps at .either stations, Nos. i or 2, are installed, 
the deposit which has been collected in the drains and canals, 
leading to these stations should be removed, so that, thereafter 
these drains may be kept free of deposit so far as it is possible 
by the operation of the pumps. 

So long, however, as the ordinary flow in the drains and canals 
will necessarily contain much sewage matter, which 'will continue 
until the proposed sewerage system shall have been built to re- 
ceive it, it is advisable, in our ouinion, to pay constant attention 
to the cleaning and flushing of these drains and canals. Our Tea- 
son for this recommendation rests on the fact that the latter 
structures are not designed as sewers and that the sand and silt 
naturaPy entering them from the street surface, and in some cases 
temporarily depositing in them, will be apt to retain also some of 
this sewage matter which may cause on odor at the surface inlets 
to the drains. 

We also desire to state that for the purpose of drainage the full 
benefit for local relief cannot be expected until more frequent con- 
nection with the gutters than exist at present shall have been 
made. 

It is apparent that the cost of constructing the drainage work 
has not difl:'ered materially from that estimated by the Advisory 
Board in 1895. About one-half of the entire work has been built 
for less than one-half of the estimated cost. Unless the price of 
labor and material increases, it may therefore be expected that 
the expense of completing the work will closely approximate the 
original figures. 

The inability to have so far secured but one-half of the entire 
estimated amount of money naturally leaves nearly one-half of 
the work untouched. 

We find that up to the present the funds have been properly 



applicil >o 1? to xocr.rc • -'istr: . : cheater density of popula- 
tion tile Iirsi c.ni>: !cri:i.':: a:: : l<rx:r.:, an«i :hai outfalls have 
been i)roviiui! for :hcir •irair.jiTv: watt-r Lakes Pontchartrain 
ami r>oi »;iu\ W'r.iV :!:c>o oiin'al.s arc all a :var: of the permanent 
systoiii. those ili<c::art::i:^ ir:-. I-ako :V rtciuirtrain are intended 
cvontually lo oxcIi:«lv :1tc orc.r.ar. i: .v . : -cviucre and offensive 
water ami to serve only for :l:c s/.r: a a:,.^ ^lelivered during 
larj;v storms. 

'I'his exelusion. iunvever. var.r. : Iv c::\c:e \ until after the 
fluids shall have ivjoine ava:l:i^lo f r c. ::s:r::v::::i;:: :he remaining 
part of the main eanal. 

in eoncliision. we state tlia: :l:e • r:;:::r.al i l.i:i ;:as iK^en substan- 
tially earri<*(l out, liiat \NiKUe\er ^.A-j-ariurcs were made have been 
IxMieficial to* the work, thai the :iu:-.-r:al :-.rJ. c. ns:aiction have 
been suitable an^l g4XMK and tliat tl-.e rr Icr whicl: the work has 
I)een underi:iken is a proper ^-ne. \Vc ar. » : opinion that the 
wnrk ri'lleots credit upon the city and mi :1:osv engaged in con- 
struct inj^' it. 

Respect fully 'p rest i: :e* i . 
(^Sii^ned) RfiH^Lrii Hi:K:Nr.. 

G. II. i»::x;:rNi'.i:KG. 
liowAKD A. Caksox. 

Board of Engineers. 
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APPENDIX "I." 

Matter Presented to the Board of Engineers by the Drain- 
age Commission. 

1. Copies of communications charging departures from plans 
and frum originally specified character of work. 

2. Copy of original report covering original general plans and 
specifications of the Advisory Board. 

3. Ordinance of City Council adopting plans. 

4. Legislative act creating Drainage Board. 

5. Special plans and specifications subsequeotly made. 

Note : The documents under items Nos. 2, 3, 4 and 5 are not 
attached hereto, as they are public documents in print and easily 
accessible. 



New Orleans, August loth, 1901. 

Mr. M. J. Sanders, President, 

New Orleans Progressive Union, Ltd., 
No. 807 Common Street, City. 

Dear Sir : 

I am directed by the Drainage Commiss^n of New Orleans to 
acknowledge the receipt of a communication from you of August 
6th, enclosing a resolution adopted by the New Orleans Progres- 
sive Union at its regular monthly meeting of August 5th, 1901. 

The Drainage Commission recognizes the keen interest mani- 
fested in the drainage system by that public spirited body, and the 
fairness and value of the suggestion in your letter that "definite 
information, both as to what has been done and what is still 
further proposed to be done'* should be given the public. 

The Drainage Commission has, therefore, directed the prepara- 
tion of a statement covering its past and proposed work by the 
Executive Committee and Chief Engineer. The committee will 
communicate with you later. 

Any statement made by the Drainage Commission will neces- 
sarily be confined to the subject of drainage ; the works for water 
supply and sewerage, to which your inquiries extend, are in- 
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trusted, by legislative enactment, to a distinct board, of which his 
honor, Mayor Capdevielle, is President. 

Yours very truly, 

(Signed) Irwix Jamison, 

Secretary Drge. Board. 



New Orleans, August 2nd, 1901. 
Hon. R. ]M. Walmslev, President, 

The Drainage Commission of Xew Orleans, City. 
Dear Sir: 

I have, owing to the embarrassing position in which I am placed 
realtive to the drainage matter, hesitated in making any public 
expression of my views, but am constrained, for the welfare of 
this city, as also for the protection of my professional position, 
to address you advising that the execution of the drainage work, 
as projXDsed by the recent adjudication, will most seriously affect 
the future welfare of this city, for the reason that the work pro- 
posed will not, when completed, provide a benefit commensurate 
with the expenditure, and is in direct violation of the plan of 
drainage as adopted by the City Council and approved by the 
Legislature, and will positively defeat the benefits which the 
adopted plan contemplated. And as the work now in hand will 
absorb all money available for drainage work for years to come, 
it should be determined upon only after a very careful considera- 
tion of the subject and embrace such work as will secure. to all 
sections of the city some reasonable benefits, and, further, should 
in some measure give the city the benefits which the original plan 
contemplated. 

I have spent several years of my professional career in the in- 
vestigation of the drainage question of this city, and in later years, 
made the necessary examination and prepared plans and specifica- 
tions for the work, which were approved and adopted, and I feel 
that I would be derelict in my duty to my professional and per- 
sonal interests, as also to the citizens of the city of iny adoption, 
were I to fail to express my views to you prior to your signing 
the contracts for the work recently adjudicated. 

Yours respectfully, 

(Signed) L. W. Brown. 
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New Orleans, La., August 6th, 1901. 

Mr. R. M. Walmsley, 

President, Sewerage and Drainage 

Board of New Orleans, City. 

Dear Sir: 

At the regular monthly meeting of the New Orleans Progres- 
sive Union last evening, the question of sewerage and drainage 
was discussed and an address was given by Mr. Charles Louque, 
and a paper by Mr. L. W. Brown was read. Mr. Louque, ap- 
parently without any animus, severely criticised and condemned 
considerable of the work that has been done and the plans that 
are proposed to be carried out, at the same time pointing out that 
the defects he alluded to could be remedied withbut necessarily 
interfering with the general plans adopted. The members present, 
Whilst feeling that probably the criticisms niiglit be well founded, 
feel that it would be only right that the Drainage Board and their 
Chief Engineer, Major Harrod, should they desire it, have an op- 
portunit}' of replying to the criticisms. The Progressive Union 
invited the discussion on this matter yesterday evening, because 
they find that there is a wide-spread anxiety for clearer and more 
definite information, both as to what had been done and what is 
still further proposed to be done in this important matter of drain- 
age. The public, we find, is also very anxious to know when some 
progress is to be made in regard to the sewerage of the city, and 
the following resolution was adopted: 

"That the President of the Drainage Board be requested to have 
the members or the engineers of the drainage system designate 
some evening when they would be prepared to demonstrate and 
discuss the plans they intended to follow in their work on the 
water, sewerage and drainage of the city. Also, that Major Har- 
rod be included in the invitation and have him explain everything 
as clearly as he did before the plans were submitted to the people 
of this city for ratification." 

Whilst the New Orleans Progressive Union is not desirous of 
being considered in any way as a busybody, it is peculiarly an ob- 
ject of the L^nion to manifest a keen interest in this matter which 
is undoubtedy one of the most important to the welfare of the 
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whole comnuinity, and I am quite certain that if your Honorable 
Board desires to make any statement regarding the matters com- 
mifted to its charge, a very large and fully representative meeting 
of the citizens can readily be obtained. Whilst the membership 
of the Union is larger than that of any other public body of the 
city, it would, of course, invite all citizens alike to attend 'any 
meeting where the Drainage Board desired to enlighten the com- 
munity. Yours ver\^ truly, 

(Signed) M. J. Sanders, 

President. 



(February 6th, 1902.) 
REPORTS FROM THE SPECIAL COMMITTEE 

AND THE 

CHIEF ENGINEER OF THE DRAINAGE COMMISSION. 



REPORT OF THE COMxMITTEF:— Louis Cucullu, James 
McCracken, C. T. Yenni. 

*'We, the undersigned committee, appointed for the purpose 
of investigating the rumors that cheaper grades of cement than 
called for in the specifications have been substituted in past and 
present contracts, without a corresponding rebate to the Commis- 
sion, thereby largely increasing the profits of the contractors, with- 
out any benefit whatever to the Commission, we respectfully re- 
port, after due investigation, as follows : 

**In contracts "A" and *'C," which were awarded to the Na- 
tional Contracting Company on Aug. 9, 1897, and merged into one 
contract, and in contract "F," awarded to C. F. Collom & Co., 
July 28, 1899, the specifications called for the use of American 
cement on certain portions of the work and imported Portland 
cement on other portions. 
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"After the acceptance of the bids of the National Contracting 
Company and Messrs. C. F. Collom & Co., we find that Major 
Harrod, our chief engineer, drew up supplemental specifications, 
affecting the cement to be used, providing for tests, etc., author- 
ity for which, the engineer claims, was vested in him by the 
original specifications. 

"The estimated aggregate number of barrels of imported Port- 
land cement which the specifications called for, and which were 
permitted to be substituted by American cement under the sup- 
plemental specifications, was forty-nine thousand two hundred 
and twenty -one barrels (49,221). 

"The difference in the price of cement used, which is ad- 
mitted by the engineer to have been cheaper than that called for 
in the specifications, has not been ascertained by your committee, 
owing to the very short time that this matter has been under in- 
vestigation. But, whatever the difference may have been, the 
Draiinage Commission has not been a beoeficiary in any amount. 

"The substitution was not made with the approval of the Com- 
mission, as the engineer failed to officially notify the Commission 
of the substitution by the amended specifications, and therefore 
not obtaining the Commission's ratification of the change, the 
engineer made a very serious error. 

"The specifications for contracts awarded in July, 1901, to the 
National Contracting Company, United States Construction Com- 
pany and Messrs. Nash & Dowdle and John McCoy, which also 
called for. the use of imported Portland cement on certain por- 
tions of the work, have also been modified after correspondence 
with the various contractors to permit the use of certain standard 
brands of American Portland cement, in lieu of the imported ar- 
ticle, but same is being done with the approval of the Commission, 
which is being benefited in the reduced cost of construction to an 
amount of not less than ten thousand dollars ($10,000). 

"We respectfully close our rejDort with the suggestion that our 
chief engineer be requested to make a full and lucid statement of 
the circumstances under which the substitutions were permitted 
by him." 
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REPORT BY .MAJOR B. M. HARROD. 
(The Chief Engineer of the Board.) 



*Tn obedience to the request, contained in the report of your 
committee, [ beg leave to submit the following statement : 

"The general specifications adopted by the City Council in 1896 
were vague concerning the quality of cement to be used, the prop- 
erties required and the tests to be exacted. In the case of im- 
ported Portland cement, it was only required that 95 per cent, 
should pass through a 2500 m.esh sieve, and that a seven-day neat 
test should give a tensile strength of 400 pounds per square inch. 

"The special specifications for the contracts of 1897 with the 
National Contracting Company, and of 1899 with C. F. Cullom 
& Co., added nothing to these requirements beyond calling for 
bids on the following items : 

Contract 'A' — National Contracting Company — Central power 
and pumping stations and lined and covered canals. 

"Brickwork — American Natural Cement — i of cement, 2 of 
sand. 

^Imported Portland Cement — i of cement, 2 of sand. 
"Imported Portland Cement — i of cement, 3 of sand. 
"Concrete — American Natural Cement—^i of cement, 2 of sand. 
"Imported Portland Cement — i of cement, 2 of sand. 
"Imported Portland Cement — i of cement, 3 of sand. 
"Contract T' — C. F. Collom & Co. — Lined and covered canals. 
"Brickwork — ^American Natural Cement — i of cement, 2 of 
sand. 

"Portland Cement — i of cement, 3 of sand. 

"Concrete — American Natural — i of cement, 2 of sand. 

"Imported Portland Cement — i of cement, 3 of sand. 

"Surfacing — Portland Cement — i of cement, i of sand. 

"These contracts afford the only instances where steel Portland 
has been used in the place of imported Portland cement, and in 
such case it is left undetermined in the specifications, and pre- 
sumably at the discretion of the engineer, in what part of the work 
the different material bid for should be used. 
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''Subsequent to the adjudication of these contracts, application 
was made by the contractors to be allowed to use steel Portland 
cement, and /American product where the bid had been for im- 
ported Portland. Additional conditions, both physical and chem- 
ical, were then attached to the specifications, and the contractors 
were informed that if that cement complied with the higher or 
more detailed tests its use would be allowed. The additions to 
the specifications required much finer grinding, certain tensile 
strength at different periods, and when mixed in different pro- 
portions chemical analysis and other examinations. The ma- 
terial used under this agreement was under constant test at Tu- 
lane University, and its acceptance or rejection was determined 
by these tests. It proved satisfactor}^ under the tests, as was also 
the work in which it was used. 

"The advantages which may have accrued to these contracts 
from tlie use of a cheaper cement than was specified may be esti- 
mated in the following manner. The measurements for final es- 
timates for payment on the part of these two contracts where 
steel Portland instead of imported .Portland cement was used were 
as follows: 



"Under tjie contracts let in 1901, propositions were received 
from the contractors to use steel Portland instead of the other 
grades of American Portland cement, at a reduction of 18 cents 
per cubic yard of brickwork, and also to use these other brands 
of American Portland instead of imported Portland cement, at 
a reduced price of 8 cents per cubic yard. The steel Portland 
could, therefore, be used in brickwork for 26 cents less per cubic 
yard than the imported Portland cement. The difference in con- 
crete would be about twice this amount, or 52 cents per cubic 
yard. Applying these prices to the quantities given above gives 
a difference in favor of the contractor of $3i,72p.26. 



C. F. Collom & Co 



National Contracting Company 



Brickwork. 
Cubic Yds. 
.. .46,099 



Concrete. 
Cubic Yds. 

33»i09 
4,842 



46,099 



37,951 
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**Tliis is the difference as it existed last year, based on proposi- 
tions of the contractors. I have no information whether it would 
have been more or less in 1897. 

*'The price at which steel Portaind could be obtained allowed 
the contractors a larger profit than there was in the use of im- 
ported Portland, but the tests under which it was used were more 
complete and exacting than those which were provided in the gen- 
eral and special specifications under which the bids were made^ 
and the material proved satisfactory under these tests and in the 
work, 

"I recognize the justice of the censure conveyed in the report 
of your committee hi regarding this transaction as an error, in- 
asmuch as better terms might have been exacted from the con- 
tractor, and as it should have been referred to the committee for 
its sanction. 

**In subsequent contracts, those of July, 1901, with the United 
States Construction Company, for pumping station No, 3; with 
the Natioiial Contracting Company for the Third Street and St. 
Bernartl hned and covered canals; with Nash & Dowdle for the 
Nashville and Lowerline- lined and covered canals, and with John 
McCoy for the Algiers lined and covered canals, the specifications _ 
called for bids for brickwork on Ameji ican natural and on Port- 
land cement ; for concrete on American natural and on imported 
Portland cem.ents, and for surfacing on Portland cement. 

^'In order to secure uniformity in the bids and make them read- 
ily comparable, one witli another, contractors were advised to base 
their bids on imported Portland, complying with a special speci- 
fication of qualities and tests. Propositions were received subse- 
quent to adjudication for the use of American Portland cements, 
at a fixed rebate in favor of the Drainage Conmiissionj provided 
tihat they fully complied with the spceifications for imported Port- 
land The arrangements based on tJiese propositions are now in 
effectj and estimates and pa}mients are made at the reduced rates. 
Tests are regularly made at Tulane Universit}% which determine 
their acceptance or rejection. The brands which contractors have 
chosen to offer are the 'Atlas/ 'Universal/ and * Vulcanite/ They 
have been faithfully sampled and tested with satisfactory results 
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"The papers and correspondence on which this statement is 
based are part of the records of this office." 



ADDRESS DELIVERED AT A MEETING OF THE PRO- 
GRESSIVE UNION BY MR. CHARLES LOUQUE. 



"The proposed drainage system, if properly carried out, will 
be a desirable improvement, and th^ health and prosperity of the 
city will thereby be greatly improved. But if the work is im- 
properly done, if the canals are permitted to become clogged with 
filth, then an unhappy sanitary condition would follow. The great 
danger is that a proper circulation of the water in the canals will 
not be maintained. 

"One great objection is that the canals are too small. Take as 
an illustration the canal in Camp street. When it reaches Canal 
street it is five feet deep. But at Canal street it is intersected by 
a water pipe forty-eight inches in diameter, which crosses it 
diagonally, and so obstructs the canal that during and after a 
heavy rain it cannot carry the water, and the result is an over- 
flowing of the streets. The same condition prevails at Camp and 
Julia streets. The only remedy for this is to remove the water 
pipes. 

"Then again the pumps are inadequate. As far back as Febru- 
ary, 189^, I wrote to Mayor Capdevielle, Louis Cucullu and 
Charles F. Claiborne, who were at that time on the Drainage Com- 
mission, and pointed out to them that the pumps contracted for 
would not do the work they were designed to do. I will read the 
letter sent to Mr. Capdevielle: 

" 'I come to caution you, first as a friend, then as a party inter- 
ested, thirdly as an expert, and solely for your particular and per- . 
sonal use, that the pumps which the contractors of drainage are 
at this moment putting up at Broad street will prove a total failure. 

" 'The gigantic proportions of the preliminary work would lead 
one to suppose that the pumps were to be the largest in the world, 
while the pumps themselves are simply playthings and toys. 



Rifiart Bmrd Inquify. 



'The suction pipes have a diameter of 8 feet^ which is equiv- 
alent to an area of 50 square feet- Hiese pipes will throw tlie 
water to a pump that will only let out through an aperture of 2, 
teet square. 

These are the pumps which these gentlemen propose ptitting 
up. Examine the contracts' on the subject of drainage fnachines, 
and make no more payments until the contractors have demon- 
strated lhat the capacity of the pumps is equal to the amount con- 
tracted for. I write the same to Louis CucuJlu and Charles F. 
Claiborne, 

'Yours truly, 

{Signed} Charles Louque/ 

"To-day I received a letter from Chas. F. Claiborne, in which 
he says he submitted my letter of Feb, 24, 1899, to Major Harrod, 
who has charge of the drainage work, and Major Harrod replied 
that he could not tell whether the complaint was well foimdied or 
not, and that the contractors were responsible for that, 

"'Major Harrod, the expert in charge of the work, confessed 
that he did not know whether the complaint was well founded or 
not. He confessed thai he didn't know that fifty square feet of 
water could not get through an aperture two feet square. Here 
is a man who iias charge of the expenditure of millions of dollars, 
who by thi? admission alone, proves his incom.petency for the 
work he is paid a big salary to supervise. 

"After a heavy rain it was found that there were four feet more 
water on the suction side of the pump than on the discharge side, 
and all that would have been necessary to have been done was 
to have opened the gates and the water would have run off. After 
this the pumps were rejected, but not until thousands of dollars 
had been paid for them. 

*^Nor is this alL Tlie Drainage Commission is not carrying 
' out the plans that were first proposed, and which were submitted 
to the people of New Orleans and ratified by their votes. Those 
plans contemplated the construction of the Broad street canal, 
whidi was to have been sevent\'-five feet wide* But the Broad 
street canal has been abandoned, and it was to have been the main 
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artery through which the water was to be carried to the lalce. 
What u the ase of having the piimps if there is no canal to carry 
the water. 

**Ariother great defect in the drainage plans is the system of 
allowirig all the water to run to the lowest part of the city and 
then raising it again by means of pumps. Would it not be the 
better plan to provide for runnin'g this water from the higher 
parts of the city directly to the lake than to raise it after it has once 
run down hill. 

"The two pumps now in operation cost the city $4300 a month 
to raise the water back to the level from which it has been alowed 
to run. That is about $50,000 a year that is being uselessly ex- 
pended, 

*'But the Drainage Commission will tell you that the ptmips 
work well, except when they get hot and cannot be nsed. But of 
what use are the pumps since the Broad street canal has been 
bandoned ? 

'The canals that have been constructed are rapidly being filled 
by the banks caving in. The Meljxsmene c^nal, which should be 
fifty feet wide, is to-day no more tlian thirty feet wide for this 
very^ reason. 

**The Drainage Commission has erred in another particular, and 
that is in using electricity to run the pimips. It empoys a steam 
engine to generate electricity to run a dynamfo to run the pumps 
when the dynamo is set for sixty-seven revolutions per minute 
power on earth can make it go faster. Why not use the engine 
Tect to supply the motive power for the pumps? 
'*Even after the drainage system is completed a large part of 
e cify will not be drained. It is said by those in charge that the 
ninhabited portions of the city will not be drained until after they 
re inhabited. But they can't be inhabited until they are drained, 
it looks as if there is no future for those parts of the city." 
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"Ordinance No. 7170^ approved Feb, 6, 1893, was the measure 
der which the present system of drainage was inaugurated. 



32 



Rtp&ri Smrd Inquiry^ 



''The work under contract* and which has been in the course 
of execution since 1897 (four years), represents an expenditure 
approximating $3,ooo,chx>, and in die past few days contracts have 
been awarded which will consume all the funds now available for 
drainage purposes in thi<; city for the next generation. 

**It will be well to obsen^e tliat there is, perhaps, about one- 
fifHi of the work, as provided for by tlie original plans and speci- 
fications' which is now executed or in the course of execution, 
which was started In 1897, and which has cost, or will cost when 
completed, approximately $3,000*000. At such a rate it would 
take twenty years to complete the drainage system in its entirety, 
and would cost upward of $15,000,000, or nearly three times the 
estimated cost of the adopted plan. 

* One of the most prominent features in connection with the 
work of the drainage which has been done is that the original 
plan has not been adhered to, and its two salient features have 
been entirely ignored, which were the discharge of pol kited drain- 
age water inro Lake Borgne, and the removal of all surface water 
from the whole area of the city bounded by Lake Pontchartrain, 
the Mississippi River, People*s Avenue, Florida Walk and Fish- 
erman's Canal. These two features of the general plan should, 
for the future welfare of tlie cit>^ never have been igjiored, as 
with an increasing population we must have an unpolluted lake 
shore, and for the sanitary condition of our city we must reduce 
the moisture line, reclaiming our swamp lands within the area of 
the cit}'. and thus reduce the malaria breeding area, and materially 
assist Prof. Beyer in his herculean nnder taking to exterminate 
the mosquito. 

"A short insight into the fnttire, to me, clearly discloses the 
fact that all available funds for draitiage will be expended and the 
drainai^e of the cit}' will be no better than it was in 1896, although 
we will have expended a world of exertioii, thought and care in 
the preparing of the drainage plans; will have spent a large 
amount of Inbor in the execution of the work, and will have dis- 
bursed about $4,000,000; yet the results will be far from those 
anticipated when the work was inaugurated in 1896, being a 
little or any better than the then existing system ; and perhaps the 
saddest disappointment of all the previous disappointments to 
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which New Orleans has been subjected, will be the one she will 
experience within the next year when no further money is avail- 
able for drainage work and her drainage absolutely inefficient. 

"With reference to the sewerage work for the City of New 
Orleans, there has never been any attempt, to my knowledge, 
made towards the construction of sanitary sewers in this city 
until 1892, when a contract was adjudicated for the construction 
of a sewerage system to embrace, within a period of five years, 
or by 1897, the territory between Louisiana Avenue, Enghien 
Street, the ^Mississippi River and Claiborne Street, and to be 
gradually extended to other portions of the city. This work was 
let to private parties who, after spending some considerable money 
and executing some extensive work, abandoned it. In 1899 
taxpayers voted a special tax of two mills, beginniai'g with the 
year 1899, which was made effective and became a law by Act No. 
6 of an extra session of the Legislature of 1899. The board, as 
created under this act, is composed of sixteen members, and while 
the board, as organized, has made surveys and prepared plans 
and specifications, no definite action has been taken relative to the 
inauguration of work. The work so far done by the Sewerage 
and Water Board in the inauguration of work is in keeping with 
the old adage that 'all large bodies move slowly,* although a rea- 
sonable excuse may perhaps be found to exist in the vexing query 
as to what shall be done with the old Waterworks Company and 
their monopolistic franchise. 

"The very extensive area of the territory covered by the in- 
habited portion of New Orleans, in proportion to the population 
and wecolth of the city, as compared with other large cities, almost 
precludes the possibility of securing any absolute and positively 
satisfactory sanitary improvement, if we attempt to make these 
improvements extend to all that portion which is inhabited; hence 
as a business proposition and as a measure which is of great benefit 
to the greater number of the inhabitants of our city, would it not 
be proper to confine the work to an extent of territory coexten- 
sive with the funds in hand to produce absolutely and positively 
satisfactory conddtions beginning Avith the most intensely popu- 
lated territory, and on the principle that 'a little leaven leaveneth 
the whole loaf would we not with more rapidity and more cer- 
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and still is a matter of great professional moment to me, and I am 
interesttfd in sectiring to this zxtrj the greatest possible benefits 
therefrom. 

**As a matter of fact, I am professionally identified with the 
work throughout the engineering world, having spent much time 
and labor between the years 1886 and 1S96 in making investiga- 
tions and working out and designing the plan of 1896, and have 
since recorded in the engineering world a very considerable 
amount of literature on the subject. The long study I have given 
the matter has necessarily made me familiar with every detail, and 
J have viewed with considerable anxiety the methods which have 
been adopted in tiie execution of tlie work, especially w^hen they 
effected, as has been the case, the integrity of the structures and 
the efficiency of the system as contemplated by the plans of 1896. 
I have on several occasions pointed out that the work as now 
being executed was in direct violation of the plans of drainage 
as adopted by the City Council in 1896, and later approved by 
the Slate Legislature, and tliat, in my opinion, the eminent success 
of the i^esults as contemplated would be very materially modified. 

"Aj5 is generally known, when 1 had completed the plans in 
1896 I was retired from active charge of the work, and was en* 
gaged for two years by the National Contracting Company, but 
since 1^99 I have bad no direct connection with tlie work. 

"In all the work I liavc done for tlie drainage of this cit}^, even 
when employed by the National Contracting Company, I have 
endeavored to secure the best possible results to the city from the 
w^ork, and have on many occasions, even while acting^'as the con- 
tractor's engineer, taken occasion to widely differ with the Qiief 
Engineer of the Drainage Board relative to the methods which 
were adopted, and in many instances my differences were re- 
corded in a communication ; but to not one of my many protests 
has any attention been given, and T am constrained to now record 
that the drainage system of 1896 is practkally annihilated, hoth as 
to stability and efficiency ; and to further record that if the Chief 
Engineer be called upon to describe the engineering features, ad- 
vantage*^ and value of the system as it now exists, he wotdd be 
unable to do so, as the many changes have destroyed all the value 
of the fundamental fonnula of the system of 1896. 
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**As m tlic original specificarJons for the work, which were pre- 
pared with extraordinarj' care, and which iiave received the com- 
mendacion of some of the able:st engineers of the oomitTv, under 
the interpretation of a careful and competent engineer, it would 
be iin possible to secure other than satisfactory results, aitd the 
contractor could secure no advantage were they strictly ad- 
hered to. 

'*As to the use of Utica and other natural cement^ I have re- 
peatedly expressed myself to the Chief Engineer of the Drain- 
age Commission and to others to the effect that, in my opinion, 
it is mo£t ridiculously absurd and a violation of proper engineer- 
ing usages to use natural cement in the retaining walls of work, 
such as forms the large conduits of the drainage system, when 
the work should be expected to last two hundred years or longer, 
and in my opinion the question of money sav^d by the use of a 
natural cement over tliat of a high grade artificial cement for work 
of this class is but a small matter as compared with the value o " 
the stability of these expensive and constantly needed structures, 
and, as I have often remarked, the difference in cost of a high 
grade artificial cement would not exceed $100,000 for the whole 
of the work over the cost of natural cement, and tlie advantage- 
would be inestimable. Several thousands of dollars have been ex- 
pended by ilie Drainage Board for the testing of cement, and it 
would appear that this simi sliould have included some good ad^ 
vice to th<? quality of cement proper to be used in this important 
work. And, again, several thousands of dollars have been re^ 
cently expended for expert engineering adVice in connection with 
the draingige work, and it is to lie regretted that an opinbn should 
not have been expressed as to the stability and kingevity of th 
structures they examined ; and it is further to be regretted that 
any conditions shoukl liave arisen requiring this expensive expert, 
examination. 

**The explanation of the National Contracting Company as to; 
tlic cement they used must necessarily be extended further than* 
is implied by the statement published yesterday, as I personally 
rook nt> part wdiatever in any transaction relative to cement, either 
in negotiations with the Drainage Commission as to quality 
for the purchase of same. 

Respectfully, 

(Signed) L. W, Browx/' 
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Correspondence of Board of Engineers With Mr. L. W. 

Brown. 



New Orleans, March 14, 1902. 

Mr. L. W. Brown, 

No. 741 Carondelet Street, City. 
Dear Sir : 

Having received a copy of a letter, signed by yourself, wherein 
you made certain charges of departure from the plans and speci- 
fications of the work as carried out by the Drainage Commission, 
we would request you to kindly appear before the board at 9 
o'clock to-morrow (Saturday) morning, or at your earliest con- 
venience thereafter, with such data and information you may have 
specifying the character of such departure in detail, in order that 
we may with proper information act imder the resolution author- 
izing the appointment of this board. 

^ Very truly yours, 

(Signed) Rudolph Hering, 
Chairman, Board of Engineers of Inquiry. 



New Orleans, March 15, 1902. 

Mr. Rudolph Hering, 

City Hall, City. 

Dear Sir: 

Replying to your favor of March 14th, requesting me to appear 
before a Board of Engineers of inquiry for the purpose of detail- 
ing to the said hoard the character, etc., of the departures which 
have been made from the original plans of the drainage work of 



38 



Report Bmri &f Inquiry, 



this Cit_v, I wouJd respectfully suggest that the best Interests of 
this city would be subserved were your board to proceed and make 
your examination and report without any guidaitce or suggestion' 
in the matter from Local Engineers. As a matter of actual fact^ 
your engagement is for the purpose of ascertaining to what ex- 
tent, it any. tlie ttork now completed fails to comply with the work 
and residts 2«£ contemplated by the drainage plans of 1896, and as 
all the conditions and facts in connection with the matter ar 
actually constructed, and hence actually before you, any sugge" 
tions ur explanations at this time from local engineers would, 
my opinion, be not only inopportune, but actually prejudicial, 
the interests involved. 

Your connection ith the work began in 1893, and continued t 
the completion of the original plans in 1896, and you Imve sin 
been associated with the work ; hence, you cannot fail being fa 
miliar with it and consequently you are in position to detect th 
failures and defects. You are also in a position to know and a 
preciate the intensity of my own personal ei?orts in the matter o 
securing to this city a proper and effectiv^e System of Drainage 
and you can also appreciate the discouragement which it wa 
my mi&forttine to encounter m connection with the work; and til 
letter to which you rtfer is only one of several which I hav 
written, being actuated in the matter only by a desire to see thi 
city secure some benefits from the large sums which have bee 
expended, and I will admit that I have a personal ambition, as a 
engineer and a taxpayer^ to see the benefits we all anticipate 
in 1896 realized. 

As to any personal feeling for any one connected with the wor' 
as the press has charged, there is absolutely none, neithef is ther 
any foundation whatever on which such a charge may be based- 
as personally I have the kindest feeling towards, not only the 
connected with the drainage work, but for every membei" of th 
profession. 

The importance of this Drainage work, as pernmnently effectin 
the present and future welfarle of this City, is too great, in 
opinion, to admit of any experiments or to be trifled with in an^ 
way, and I feel confident that the very near future will demon- 
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str'ate the necessity for very considerable expenditures in re-mod- 
eling the work before the satisfactory results contemplated in 
1896 will be realized. ' 

I would embrace this opportunity to observe that while less 
than 2 inches of rainfall occurred yesterday, the City was mun- 
dated to as great, if not greater, extent than with the same rain- 
fall was the condition prior to the inauguration of work in 1897; 
and you no doubt embraced the opportunity to witness the ab- 
solute and positive evidence of the disastrous results to this City 
accruing from the modifications of the original plans of 1896, as 
refer to the reduction of dimensions and grade, carrying capacity, 
of the canals, which modification was concurred in by you and 
against -which modifications, you will remember, I vigorously pro- 
tested m a letter addressed to you and to the Chief Engineer of 
the Drainage Commission in May, 1898. As a matter of fact, 
this modification, including the abolishing of the sub-channel for 
daily flow, embraces one of the most serious defects of the sys- 
tem, and no Engineering logic or reason can controvert the actual 
results as now secured and as now evidenced under actual con- 
ditions. 

I could enumerate other defects which cannot be overlooked 
by strict Engineering inquiry, but reiterating my former state- 
ment, I do not consider it proper that your investigation should 
be trammelled by the views of Local Engineers. 

Very respectfully, 

(Signed) L. W. Brown. 



New Orleans, March 15th, 1902. 

Mr. L. W. Brown, C. E., 741 Carondelet St., City : 

Dear Sir — ^Your letter of this date is received, and the Board of 
Engineers regret that you did not call in response to my letter of 
yesterday. 

We are aware that our "engagement is for the purpose of as- 
certaining to what extent, if any, the work now completed fails to 
comply" with the drainage plans of 1896; and as you say you 
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have written several letters on the subject and could ^'enumerate 
other defects" than those mentioned in your letter of to-day, and 
because of your interest, personal efforts and knowledge and in- 
formation npon die subject, as evidenced by your own statements 
in said letter, we are of the firm opinion that you could greatly 
expedite our work by coming before us and specifying all the facts 
and detailing all the departures which in your opinion necessitate 
*Ve-niodeling the work before satisfactory results contemplated in 
1896 will be realized/' and of modifications that will cause **dis- 
astrous results to this City and we hope that yoi^ will, for these 
very sufficient reasons, call to facilitate the work in which we are 
hereengagedj and that you will on receipt hereof inform us when 
it will meet your earliest convenience to call 
Yours truly, 

(Signed) Rudolph Herixg^ 
Chairman Board of Engineers, 



New Orleans^ March i8th, 1902. 

Mr. Rudolph Hering, Chairman & Memliers, 

Board of Engineers of Inquiry, City. 

Gentlemen : 

Your favor of March I5rh only reached me late last night, and 
1 now hasten to answer. 

Throag-h my direct connection with the drainage work of this 
City and the great amount of time and labor which I have de- 
voted to it, I certainly am most thoroughly informed as to what 
is necessary to secure the results we anticipated in 1896, and 1 
would add that this information, which is the result of much time 
and labor, was acquired, T am proud to say, widiout any cost 
whatever to the taxpayers of this city* 

I have, as the records will show, directly addressed the Drain- 
age Commission on several occasions with reference to the worK 
as now behrg executed, and on February 7tb last, T addressed 
them a communication placing my services at their disposal, think- 
ing that they would desire to have the opinion of some one who 
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was thoroughly informed as to the work, and 1 would have been 
pleased to liave served them ^vithout remuneration. Unfortu- 
nately this letter was construed by the press as an application on 
my part for the position of Chief Engineer, which was far from 
my intention: and to avoid any further misconstruction of my 
actions, I have decided to henceforth consider the time and energy 
I have expended on the drainage work of this city as perma- 
nently lost to me or to those depending upon me, and I shall for 
the present devote no further attention to the matter. 

\tx\ respectfully, 

(Signed) L. W. Brown. 
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PUBLIC HEARINGS OF THE BOARD OF ENGINEERS 
INQUIRING INTO THE DRAINAGE SYSTEM 
OF NEW ORLEANS. 



BOARD OF ENGINEERS: 

Rudolph Hering, 
Geo. H. Benzenberg, 
Howard A. Carson. 



New Orleans^ March 14, 1902. i P. M. 

Mr. R. M. Walmsley, Preident of the Drainage CammisskM, 
addressed the Board of Inquiry as follows: 

Some questions having arisen concerning the Drainage System 
that was adopted some years ago, and being essentially a public 
matter, the Drainage Commission thought it was only dlue the 
public that a Board of Inquiry should be called and the whok 
matter gone over and exhaustively examined, and with a view of 
having that done, the Drainage Commission have selected you as 
a Board of Inquiry for that purpose. 

You can understand that the work is a very important one and 
some of the questions that have arisen are also very important, 
and having the greatest confidence in your ability, integrity and 
your knowledge of matters of this character, we confidently con- 
fide this investigation to you. With a view of suggesting some of 
the questions which will be considered, we hand you 

1st. Resolution appointing you as a Board of Engineers. For 
that piu'posc you will find that it contains the suggestion that you 
are authorized to call for persons and papers, and we would like 
extremely well to have every side of this question canvassed so 
that those who have brought forward the objections can be called 
before you for investigation. 

2nd. Resolution appointing a Committee of Engineers. 



3rd, Request for investigauon made by Chief Engineer B, M. 

4th» Copy of communications charging departures from plans 
5CJr from original specified character of work, 

5th. Copy of original report covering general plans and speci- 
dicationg of the Drainage Board, 

6th, Ordinance of the City Council of New Orleans adopting 
the plans, etc. 

yth. Legislative Act creating the Drainage Commission of 
Isfew Orleans. 

th. Special plans and specifications made subsequent to 
~ 'nal plans. 

The Chairman— Is there anyone here who has any charges to 
^ake of departures from plans or from original specified char- 
acter of work ? There appears to be no one here to do so. 

The Chairman — Mr. Harrod, what changes have been made in 
the design of the work since the adoption of the reports and plans? 

Mr, Harrod — I know of no changes in the work, except minor 
-changes and such as we were authorized and placed within the 
discnetion of ihe Drainage Commission and tlie engineer by the 
Act of Legislature and the specifications. These changes, I "be- 
lieve, have been to the advantage of the work, either with a view 
of its efficiency or its economy. There was a change made sev- 
eral years ago concerning which the original members of the Ad- 
Tisory Board of Engineers were consulted. This change was ap- 
proved by them, and also subsequent changes have been made on 
that Vin^^ Recomputations have been made of the work of run- 
offs and the discharge capacity of conduits, and in some cases the 
-conduits have been enlarged and in others decreased. 

The Chairman asked Mr, Walmsley who was to be summoned 
T)efore ihe Board. 

Mr. Walmsley^ — Anyone that they wished to send for who had 
my complaints to make. 

The Chairman — What length of time would be necessary to give 
notice to the parties to tjppear? 

Mr, Walmsley — Twelve hours would be all that would be 
necessao^ ^his matter had been before the public and press for 
the past month or six weeks. 
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A motion was made and seconded to call upon Mr, Brown to 
present at a meeting at o o'clock Saturday morning. 

A niDtion was also made that notice be sent out through tli^ 
public press ro all who were concerned in this matter to prese-^^ 
such material evidence as they have in possession or which 
know to be in existence and present same here at 2 o'clock to-ino^" 
row afternoon. This motion was seconded and adopted. 

The public meeting adjourned at 2 o'clock. 



New Orleans, March 15, 1902, 9 A, iVI 

The Chairman opened the meeting by s^tating tiiat he und 
stQod informally that Mr. Brown will not be here this morni 
in response to his notification of yesterday. 

Mr. Jamison wdl be here in a few moments and he will t 
lis what he has learned in the matter. 

The Chaimian — Mr. Jamison have you anything to report co 
cerning the result of >'onr effort to obtain Mr. Brown s preserx' 
at the meeting. 

Mr. Jamison — Nothing except that he would send a letter he^ 
by 9 o'clock this morning, and tliat he would leave town tt^ 
morning. 

The Chairman— Did he state how long he would remain awa; 
Did you see him in person? Was the letter to be addressed 
this officer 

Mr. Jamison — ^Mr. Brown would be away all day, aod tJ 
letter was to be addressed to the Chairman at this office. 

The Chairman asked Mr. Jamison to kindly ascertain if tJ 
letter had been received, 

Mr. Jamison replied that it had not been received at that oflic:^ ^ 
but suggested that probably it had been sent elsewhere. 

The Chairman — ^Is there anyone here having a commuoicatic^ 
to make charging departures from plans or from original specifie^;^ 
character of work? There seems to be nobody here to do so. 

The Qiairman— Mr. Harrod, have you anything to say ^ 
the subject? 

Mr. Harrod^ — No. 



Mn Benzcni>erg suggested that they wait for the letter from 
r. Brown. 

The Chairman said that probably the letter would be delivered 
jby spe-:ial delivery, but Mr. Jamison thought it would be sent by 
Mn Brown's special clerk. 

Mr, Benzenberg— I suppose that it is in order to approve the 
minutes of the meeting of yesterday. 

The minutes were tijen approved as presented. 
The Chaiiman— Has anyone now present any statement to 
xnake, as we have a great deal to do in the way of looking over 
the dociimenls on hand ? 

Mr. Carson moved that a recess be taken for a half hour, as 
Mn Brown s letter might arrive at that time. 

The motion was seconded and the Board took a recess for one 
half hour. 

After the meeting was again in session, the Chairman said; 
So long as ihe request for Mr. Brown's presence is to be answered 
by letter which can be taken tip at any time, do you not think that 
can adjourn tmtil tliis afternoon at 2 o'clock? The letter can 
tlien be taken up, and there will be no one inconvenienced by our 
waiting until them Of course, if there is any one present who 
will be inconvenienced by waiting, we could take it up as soon as 
it came. If it is agreeable to you we will adjourn to meet this 
afternoon at 2 o'clock. 

The meeting adjourned at ten minutes of ten o'clock. 
A few moments later Mr. Jamison brought the letter from Mr. 
Brown, and the Board re-convened to hear the ccmimunication. 

The Chairman— We have received what was promised us yes- 
terday, the official document of Mr. Brown*s letter published in 
ibe Times-Democrat of February lOth, regarding Cement and 
Drainage. 

Mr. Jamison then read Mr. Brown's letter. 

The Chairman— Gentlemen, we have heard Mr. Brown's let- 
'ter^ have you any suggestions to make regarding same? 

Mr* Benzenberg moved that it be received and Mr. Brown re- 
quested to appear before the Board for the reason that his letter 
clearly states that he is familiar and deeply interested with the 
progriess of the work, and aware of departures, and tliat, there- 
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fore, htf can facilitate our work very materially by pointing out 
such departures to us. 

The Chairman then asked if there was anTOne present who 
was con\"ersant with the features tliat we are called in here to 
examine ? 

There was no response to this question. 

Mr. Carson — I feel a little in doubt as to Mr. Brown's state- 
ment hi his letter, and would rather hav^ it lie over for a little 
time, say until this afternoon. As he refused to come, I do not 
know whether we should ask him again. 

The Chairman did not think there was any g^eat hurr}-, and 
submitted the motion to have it lie over for consideration. 

It was staiv?d tliat if Mr. Brown had made any specified com- 
plaint that same could be investigated immediately. 

The Chairman answered, that Mr. Brown had made one com- 
plaint, the change of the subchannel. 

The Chainnau — As the Chief Engineer is present why cannot 
we take that one item up and obtain from him his views. 

Mr. liaraKl did not respond. 

The Cliainnan then said, tluit, according to his recollection, the 
suggcsriou of a change in the subchannel was brought up at the 
time the Advisory l»oard met and was approved by them, which 
ho thought was continnod by Mr. Harrod. 

Mr. iK'iiztuilKTg — I think tliat he ought not to take this matter 
up at tiic prcs^'ut time, but wait until we liave all of the 'various 
departures from plans or from original specified character of work 
presented to us. 

Hie motion was tlien mad<.' tnat it there was no particular matter 
CO be gone c^wt, that the lk>;ird aJiourn until i o'clock this after- 
noon. This motion was seeondvd, and the Board adjourned its 
publ:e session. 



\:-:\v i.\<: r AN>. }i[jrch 15, 1902, 2 P. M. 

"ri:e fieri vvi! session was o.r.'eo orfler at 2 o'clock. 
' ! • ' a • •-■ '. ! \u I s : a : eo. '. a : ' • e L'^oa r-J. lui given notice that tbcf 
were rva,ly lo hear froit! a!\\or.e who huLi charges to make against 
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the original plans, and that they would hear them in such matters 
this afternoon. 

The Chairman — Is there anyone here to present anything to 
that effect ? There seems to be no one. 

The Chairman then stated: Of course we can proceed with- 
out such information, as we have certain documents which have 
been given us containing information on that line, but we would 
be very much facilitated in our work and our time saved if such 
charges were presented promptly. 

Mr. Carson stated that he asked this morning that the statement 
of Mr. Brown be delayed, but afterwards it occurred to him that 
as Mr. Brown had been requested to appear and he having de- 
clined, and referred to former letters that we must act simply 
upon his letters, but thinking the matter over it seems to him 
that Mr. Benzenberg's motion was right. He said: I concur 
with it and would like very much to have it taken up, and I move 
that it be passed. This was done. 

Mr. Carson then added to the motion that the Chairman write 
another letter pointing out Mr. Brown's statement that as he is 
deeply interested in the work and was aware of departures, it 
would facilitate our progress if he is present. 

Mr. Benzenberg added that the reasons that Mr. Brown could 
assist were, that he having studied this public work for so many 
years is more intimately acquainted with all its details than either 
Mr. Carson or he himself could, hope to become acquainted with. 
The Chairman is also somewhat familiar with the work, but Mr. 
Brown may be able to point out to us some feature of departure 
which we might pass for lack of study, familiarity and apprecia- 
tion and not discover as readily as he could point same out to us, 
and for that reason he should be asked to place the matter at our 
disposal. 

The Chairman then stated that the remarks were very appro- 
priate and he endorsed the writing of another letter. 

The Chairman then asked Mr. Yenni if he had any statement 
to make. He answered no. 

Mr. Carson then addressed the Chairman : As a representative 
of the National Contracting Co. is present, I would move that he 
be requested to furnish us with such documents as he can, namely. 
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The Chairman stated that a number of other names ha!d been 
given and it mig^lit well to verify iheir statements: 

Mr. Benzenberg then stated that it seemed to hini that there 
should lie a tinie fixed after which vire would not be able to take 
any further public evidence m the matter, or else our time wuU be 
used up indefinitely in this work, and would suggest that we state 
in sonic public manner tiiat after a certain time we w^onld not be 
in a position to continue taking sta'tanoits, making charges or 
callitig attention to departures. By doing this we can then take 
-Up the other side of the question and devote our time to examin- 
ing the work, specifications and plans. There is a great deal of 
work to be done and if our time is to be taken up in this way we 
will never get through with it. If we can get all the information 
we can fix a limit of time. 

The Chairman then stated that the Board had suilEicient informa* 
lion before them so that they could go right ahead with the work 
and examine same. 

The question was asked what limit of time should be given to 
parties to appear, and the Chair stated that he thought up to 4 
o'clock on Monday would be time enough. 

The Chairman then asked Mr. Jamison if Mr. Brown would 
return to-morrow? 

Mr. Jamison said that he did not kiio^v Avhether he w^ould or 
not. 

Mr. Benzenberg suggested that the Board need not wait for 
Mr, Brown's return but go right ahead, 

Mr. Carson agreed w^ith Mr, Benzenberg and said that he did 
not see why the Board could not proceed as suggested. He also 
said that he would like to leave the city as soon as he could, and 
not later than next week. 

Tlie Chairman asked what time would be best for the public to 
"ear, Tuesday or Wednesday, as we need the rest of the Aveek 
finish the work, 

.^r. Carson asked the CTiair if he had any particular day in 
nd? 

Tlie Chair answered that lie would suggest that we lengthen 
the time to listen to anyone who had charges to make referring 
to departures until Monday afternoon, and after Monday would 
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take up such evidence as could be submitted on the side of the 
defense, if tliere is such. How much is i^oing to be given on that 
side, I do not know, and if there is sufficient pubhcity I do not 
see why we should not have all parties here on Monday. 

Mr. Carson stated that Mr. Walnisky said that this matter 
had been ventilated through the press for some six weeks, and it 
was w^ell known that this investigation was to be held, A notice 
was placed in this morning's papers, and if it is put in Sunday^s 
and Monday's papers this ought to be sufficient time. 

Mr. Benzenberg said : Mr. Chairman, you have the names of 
two gentlemen who are said to have some infomiation relative 
to charges to .be made, and I move that they be required to be 
present on Monday forenoon or Monday afternoon, they suiting 
their own convenience. 

Then the question was asked if these gentlemen would bring 
anj^hing in the way of papers with them? 

The Chairman stated that M there were no further matters of 
importance to be brought before the Board he would hear a mo- 
tion to adjourn. This was moved and seconded. 

On the information given by Mr. Venable that Pumping Sta- 
tion No. 2 is in condition to be examined, the Board adjourned to 
go down there, and asked Mr. Venable and I^fr. Harrod to ac- 
company them. 



New Orleans^ March T7th^ 1902. 9 a. m. 

The Chairman — Mr. Jamison, did you receive any commuaica- 
^ion from Mr. Brown in answer to our letter of Saturday? 
Mr. Jamison — No. 

The Chairman — Mr. Fisher is here who desires to give us some 
infoimalion, which we understand he possesses. 

Mr. Fisher — desire to ask what information is wanted? 

The Chairman^ — We understood that you had something to say 
on the subject that we are Inquiring into here, and ask you to 
kindly come forward and communicate same, 

Mr. Fisher — I have nothing special to say except in the interest 
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of true Portland Cement, and know nothing of interest concerning 
this investigatioTi, 

The Chainnan — Yod say you are interested in Portland Cement? 

Mr. Fisher — At that time I was interested. 

The Chainnan — At what time? 

Mr. Fisher — 1 have been interested in the sale of this cement op 
to the beginning of this year, and now handle American Cement, 

The Chairman — Did you make any statement concerning the 
use of Portland Cement or American Cement in this work ? 

Mr, Fisher — I did not. You ask me to make a statement, but 
I w^ould like to make an explanation. I had an interview In the 
newspaper, entirely imsolicited on my partj and with the repre- 
sentative of the Illinois 5teel Co., and I would like to refer to 
same. Some specifications which were lying on my desk which I 
understood were the specifications under which the Steel Portland 
Cement was being tested, and I claimed that those specifications 
did not represent a true Portland Cement, The gentleman replied, 
smilingly, that those specifications were prepared in the ofHce of 
the Illinois Steel Co, 

Tlie Chairman — What was this gentleman *s name? 

Mr* Fisher — Mr. Affleck, a representative of the Illinois Steel 
Co., and residing in St. Louis, Mo. 

The Chairman — Is Mr. Affleck in the city, and could he be com- 
municated with? 

Mr. Fisher — I do not knoAv. 

Mr Fisher — I consider that the question as to who prepared 
those specifications was a matter of no moment, and, further, that 
an engineer who was asked to use an article that he was not fa- 
miliar with was perfectly justified in asking for some data on that 
article, which in the case of cement would be a specification, and 
that after he iiad approved that specification it became his. Any 
information tliat 1 could give I would do so, but from what I read 
in one of the papers, the object was to speak of the price of cement 
at that time. 

The Chairman— Have you any information on that subject? 
We should like very much to have this information if you can giye 
it to us. 
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Mr. Benzenberg — At what time did this interview you had with 
y\ffleck take place? 

. Mr. Fisher — It was about four o clock ijj the evening last July, 
the day before the bids of the last contract was opened, and it was 
in my office. The talk was in a general way. 

Mr. Kenzenberg — Was the subject then opened as to the con- 
tract for which bids were being made? 

Air. Fisher — No. 

Mr. Benzenberg — Did the specifications which you had lying on 
your desk and. to which you referred, have any connection with 
cement used in tliis work? 

Mr. Fisher — They referred to the contracts of '95 or '96. In 
this connection I would like to state that the specifications for the 
last contracts, 1901, were copies of those for Steel Cements with 
the exception that the word "imported" was substituted for the 
word "steel,'' and that the weight of the barrel diflFered. The 
analysis, however, for this Imported Portland Cement called for 
50 to 65 per cent, of lime and 20 to 29 per cent, of silica, and I 
think you gentlemen will agree with me that no Portland Cement 
could contain as low a percentage of lime as 50, and as high a 
percentage of Silica as 29. 

Mr. Benzenberg — Did you say that in this last specification the 
word ''imported" had been inserted? 

Mr. Fisher — So far as my memory serves me the specifications 
read: Specifications for Imported Portland Cement to be used 
in connection with the work of the Drainage Commission, or some- 
thing of that sort. 

The specifications for the old contracts of '96 you will see read 
about similar, but with the exception of the word "Imported"; 
and in the description in the first paragraph of these specifications 
of '96 the word "Steel" was introduced in connection with cement. 

Mr. Benzenberg — Did you say '96 specifications? 

Mr. Fisher — I mean the specifications undter which the cement 
was tested, not the specifications as they were given to contractors, . 
as I understand those specifications were very brief. ^^••^ 

The Chairman — x\s I understand the matter after the contracts 
were made in '96 the contractors were given more complete and 
detailed specifications with regard to cement. 
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Mr. Benzenberg — About what time was this ? 
Mr. Fisher — I do not know, bOt think it was about the time 
that the cement was being used. 

Mr. Benzenberg — Was Steel Cement being used at that time ? 
Mr. Fisher — Yes. 

Mr. Benzenberg — What time did you say those specifications 
were made ? 

Mr. Fisher — I have no definite information on that point, but 
think it must have been about the time that the Steel Cement was 
first used. 

Mr. Benzenberg— You have a copy of those specifications ? 

Mr. Fisher — I did not have a copy of those specifications until 
some time later in the year, as I had no interest in the matter. 

The Chairman — Did you compare the specifications which you 
had wn'th the ones of Mr. Affleck? 

Mr. Fisher — The specifications that I had lying on my desk and 
which I shov/ed Mr. Affleck as being the specificaltioos under which 
the cement v/as being supplied for this work, he claimed was pre- 
pared in the office of the Illinois Steel Co. 

The Chairman — Those were the more detailed specifications to 
which you have referred ? 

Mr. Benzenberg — Were the specifications you had then all that 
the detailed specifications prepared after the award of the contract 
showed, or was it simply a part of those detailed specifications ? 

Mr. Fisher — It was a copy. 

The Chairman — Have you such a copy here with you? 

Mr. Fisher — No ; but I can get it. The one that I have is a copy 
and I have verified it. 

The Chairman — x\re these a copy of the specifications? 

Mr. Fisher — I can identify them and recognize the various dif- 
ferent clauses which were made in the specifications. 

Mr. V enable — These have been verified by Mr. Jamison. 

The Chairman — Did you ever furnish any cement for this 
work? 

Mr. Fisher — No, sir. 

The Chairman — Can you give us a list of the prices? I sup- 
pose you made bids for furnishing cement to contractors under 



this work? Were you handling Imported Portland Cement and 
also other brands? 

Mr. Fisher — At that time I was handling the Porta, Kaiser, and 
sundry Belgium hiands. 

Mr, Carson — Did tliose come In bulk or package? 

Mr. Fisher — ^In barrels. 

Mr. Carson — Were they barrelled here? 

Mr. Fisher— No. 

The Chairman— Do you handle much of Portland Cemmt? 

Mr. Fisher— Very little, because the domestic article has proven 
equal to the foreign article and preference ts given to the home 
article, 

Mr. Carson — How many years since that condition has pr^e- 
vailed in your opinion? 

Mr. Fisher — This has i>een gradually taking place for fifteen 
years, but owing to various freight difficulties and the advantage 
which we had here in getting Imported Cement, it has only been 
during the past twelve or eighteen months that American Cement 
has come inro this market. 

The Chaimian — Did you give prices in writing to the contrac- 
tors? 

Mr. Fisher — I do not believe I did. I made them orally. 
Mullen spoke on the subject and I gave prices to him verbally. 

The Chairman — ^You have sold a good deal of cement here 

Mr. Fisher — Here, and all over the country as far as the Rocky 
Mountains, Denver, and as far East as Atlanta. 

The Chairman^ — Did you ever sell any for Government con- 
tracts? 

Mr. Fishcr^ — ^Yes; I had a large contract with the Government 
for work at Fort St. Philip. This Fort was built entirely with 
the cement which I furnished them. I furnished them with the 
two brandi^ which I have mentioned. 

The Chairman — Was it furnished direct ? 

Mr. Fisher — Yes. My first contract v^as with J. E. Quinn, 
Chief Engineer, 
Mr. Carson — That was in what year? 

Mr. Fisher— It was about '96, I sold Mr. Quinn 4,000 barrels, 
with the privilege of increasing or reducing it 20 per cent. 
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The Chairman — Was that under contract or open bid ? 

Mr. Fisher — Open bid. I was the lowest bidder. I can give 
you a copy of the bids should you desire them. I sold the 4,000 
barrels at $2.55 delivered at Fort St. Philip, and it cost me 2Sc. to 
lighter it there, making a net price of $2.30. The Government 
took the extra 20 per cent, making a total of 4,800 barrels, and they 
bought about 7,000 barrels more from me for the same work, 
which I delivered direct by steamer to Fort St. Philip, stopping 
two steamers to discliarge. This was sold at $2.20. Those were 
about the ruling prices of my cement at that time. 

The Chairman — What year? 

Mr. Fisher — In '96. 

The Chairman — Did you say that you could give us the prices 
of cement subsequently and to the present time? 
Mr. Fisher — 1 can. 

The Chaimian — Can you give it to us now ? 
Mr. Fisher — ^Yes ; orally. If you prefer it in writing I can give 
it later. 

The Chairman — I prefer it in writing. 

Mr. Fisher — I can say that the prices have run about the same 
with the exception of Steel Cement, which was at that time con- 
siderably higher. 

The Chairman — I suppose prices would depend on the lots and 
. whether it could be delivered direct or from warehouse. 

The Chairman — Would it not be a saving in cost if it were de- 
livered direct? 

Mr. Fisher — Yes. It would be cheaper if taken ex-ship and in 
large lots. 

The Chairman — Will you give us the prices at which you sold 
cement to the Government and to other parties ? 

Mr. Fisher — I will be willing to give you all the information I 
can in regard to sales to the Government and any other public 
sales I have made. 

The Chairman — We are only interested in large sales. 

Mr. Fisher — As most of my large sales have been to the Gov- 
ernment, I will confine myself to that, but if it would be of interest 
I could give you copies of bids made by others on different brands. 
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There is sometime some little favoritism given for some special 
brand. 

The Chairman — Can you furnish the Government specifications? 

Mr. Fisher — I think I can; in some cases if not in all. 

The Chairman — Has Mr. Fisher anything else to state? 

Mr. Fisher — I can think of nothing else at present. I only 
hope that you gentlemen fully understand my position in this mat- 
ter. I am only interested in the price of Portland Cement. The 
matter connected with the drainage has but little interest to me. 

The Chairman — ^Are you selling Imported Portland Cement 
now? 

Mr. Fisher — No; I am selling the American Portland Cement. 

The Chairman — ^Are you handling any other brands of cement? 

Mr. Fisher — No ; but if a party ordered another cement as Lou- 
isville cement, I would furnish it, but I am riot pushing other 
brands. 

The Chairman — Did you ever sell any Slag Portland Cement? 

Mr. Fisher — I made a contract for it once, but it fell through. 
. ^he Chairman — ^\Vas it in connection with any public work? 

Mr. Fisher — It was in connecticm with a public work, but I de- 
cline to state what. 

Jhe Chairman — Has Mr. Harrod anything to ask Mr. Fisher? 

ISlv. Harrod — I think not. 

The Chairman — Is there anyone here who has anything to say 
regarding departures from the plans or from the character of the 
work as originally specified ? There seems to be no one. 

The Chainnan — Mr. Venable, have you anything to state? 

Mr. Venable — I have nothing that I consider of any importance 
to say relating to the character of the work. I can furnish the 
Board with a number of changes that have been made, but I my- 
self have no criticism to make. I can also furnish the Board with 
some changes that have been made in contracts differing from the 
original specifications which have effected the progress of the 
work, but I would not submit those, for if any difficulties came up 
they would be laid at the company's door which I represent. I 
would like to submit to you some papers, first: a letter of Major 
Harrod submitting specifications for the use of Steel Portland 
Cement ; second, those specifications, and third, our contract with 
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tile Illinois Steel Co., and I would like to call particular attention 
to the fact that we did not contract with the Illinois Steel Co. until 
after it had be^n authorized in a proper tnanner. The S^ecretary 
has veriJicd thos<? papers, 

Mr, Carscn~Mr. Chairman, my mind is not quite clear as to the 
situation. I understood that Mr, Venable knew of departures 
which had been made from the original plans. 

The Chairman — -He does know of departures but does not wish 
to submit them utiti! we ask for them. Is it advisable to ask for 
them? We can get tliis information from the Chief Engineer of 
the work, a.s he is familiar with the changes in the work, 

Mr. Benzenberg — I thinlv we have advised the public that we 
would like to have anyone appear before us who knew of depart- 
ureSy but we have had no response. 

Mr. Carson— Can Mr, Venable give us a list of departures tliis 
evening? 

^Ir. Venable — I have thcni prepared but not typewritten, but I 
do not wish to appear as an interested party, for should difficulties 
come up it would be laid at our company's door^ and I think aily 
other objection should he made by some other party. 

The Chairman — -I would like to ask Mr, Harrod if he could 
furnish us witli copies of plans referred to in the general specifica- 
tions and which were approved by the Advisory Board of Engi- 
neers on Dec. 27, 1S95? 

Mr. Harrod — I can furnish you with those plans approved by 
the Advisory Board of Engineers, 

Mr, Benzenberg— .Accompanying each set of specifications run* 
ning from section A to section Q must be a set of plans. Are 
rhey so we can receive and examine them? 

Mr, Harrod — Yes, The first set is ready but the other may 
take some little time to prepare. 

Mr. Benzenberg — Can we get the first set this morning? 

Mr, Harrod — Yes, 

The Chatrman^ — ^I would be glad if the Drainage' Commission 
A^ould furnish us with a general plan showing the present situa- 
tion of tlie progress of the work, and which would also show gen- 
eral deviations that have been made from original plans and differ- 
ence hi sizes exhibited on that plan. 
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Mr. Harrod — It will take some little time to furnish you with the 
same; perhaps a day or more. 

Mr. Carson — I move that Mr, Jamison be requested to furnish 
the Board with same. This was seconded and adopted. 

The Chairman — Can you furnish us with plan No. 4 with 
changes on it ? 

Mr. Harrod — If you desire same. 

The Chairman— I suggest that we dividfe these questions into 
two parts and take up each one. 

The motion was made to adjourn until 2 o'clock, which was 
adopted. 



New Orleans, March 17th, 1902. 2 p. m. 

The Chairman- — ^Mr. Jamison, have you received any communi- 
cation from Mr. Brown? 

Mr. Jamison — None whatever. 

ThcXhaiiman — Do you know whether he is in town? 
Mr. Jamison — was told that he was. 

The Chairman — We have received the communication prom- 
ised us this morning from Capt. V enable, the local manager of the 
National Contracting Co., regarding changes which have been 
made in the plans and specifications as originally prepared. Will 
the Secretary rt^ad it? 

Mr. Jamison then read the communication which was marked 
Exhibit B. 

The Chairman — ^Has Mr. Venable an3rthing to state? 

Mr. Venable— I do not think that many of the changes apply to 
the investigation, as they liad been settled by the Arbitration 
Board. 

The Chairman — What changes were made in covering? 

Mr. Venable- — In the contract of 1901 I adopted concrete and 
steel slabs instead of brick arches. This change was submitted to 
the Drainage Board and approved by them. 

The Chairman— Was any royalty paid? 

Mr. Venable — Yes, 

The Chairman— Do you know how much was saved in the cost? 
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Mr. Venabk— No, I have not figured it oni, but the Chief 
Engineer cau tell you. It was a great saving in expense* 

Several gentlemen are to be notified to be present at the meeting- 
at 9 o clock to-morrow tnorning: Messrs. Richardson, Kirkland, 
Earl and Prof. Creighton, 

The Chairman— Mr. Venable, when did you begin to use Steel 
Portland Cement? 

Mr, Venablc — At the very beginning of the work. The con- 
tract was made with the Illinois Steel Co. after the cement had 
been subjected to test and approval. 

The Chairman — Under what date was that? 

Mr. Venable — September 8th, 1S97, was the date of the con- 
tract and tests were made as long as the cement w^as used. 

The Chainnan — Have you anything else to say? 

Mr, \^cnable— No, sir. 

The Chairnian^ — Mr. Harrod, v/ill you kindly state wliat depart- 
ures in the plans and specifications from the original have been 
made in your point of view? 

Mr, Harrod— You asked me for that information tiiis morning 
and 1 have prepared some of it. He submitted a memorandum 
of changes accompanied by plans. 

1st. Exhibit B shows list of changes of locations and align- 
mentSj with red lines showing changes. Exhibit D where red 
lines shoAv progress of construction. These -were prepared in the 
oflSce of the Drainage Commission. Some changes have been 
made in tlie dimensions and grades. 

First change noted is die one of the pumping station No, 8 that 
is at the intersection of London Ave. and Monroe Ave. This was 
omitted by the Advisory Board before the completion of the plans, 
the station having been considered unnecessary. 

Second change was made in the location of pimiping station 
No. 3 with the view of making the discharge into Lake Pontchar- 
train more direct* 

Third change in the Canal from Broad to Marigny Ave.^ con- 
necting with -station No. 3* 

Fourth, change in location of pumping station No. I. This 
matter was referred to the Drainage Commission and authorized 
by them. 
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Fifth, change made by the authority of tJie Drainage Corarais- 
sion, in the location of poniping station No. 6. It was moved 
back 1,200 or r.500 feet towards the Lake with the object of 
bringing it immediately on the line of the N. O, & VV. R,, a 
beh road, b)^ which it could be furnished with materials and sup- 
plies. 

Sixth, change was made in the Third Street System b^- the 
Drainage Commission on the recommendation of the Engineer, 
The moving of the Canal on Carondelet St, between Toledaiio and 
Felicity to St* Charles w^as with the view of moving it from a very 
narrow street winch w^as already occupied by a line of tracks of 
street lailroad and valuable trees to St, Charles, where there was 
ample space to construct it without damage or cost. 

Seventh, a new Canal w*as put in Perrier St.^ instead of enlarg-- 
ing the old one on Pitt street. This w^as done to improve the 
drainage of this locality, which is probably the worst provided for 
of any in the city. 

Eighth, the conduit in the plans located on Jeanette street was 
moved lo Birch to avoid a large number of tracks entering the 
barn of one of the City Railroad Companies. 

NinrL, a change w^as made in the location of the Canal on Bur- 
gundy fctreet to Rampart and St. Claude with the intention of 
avoiding car lines and asphalt pavements which w^onld have to be 
removed and replaced. 

The Tulane Canal leading from Galvez to Caiborne, as shown 
on map No, 4, w^as omitted with the authority of the Advisory 
Board before its adjounmieut, I know of no other changes in 
alignment. 

Mr. Benzenberg — \^'as the cost of the work increased by the 
changes made in pumping plants and canals Kos. 3, i and 6? 

Mr, Harrod— No, I think every change that I have recited was 
made after sttidy and consideration with the view of preservation, 
efficiency of the system and its economy. The work has been done 
cheaper and in every case equally as good. 

Mn Benzenterg — In the change in location of No. 3 pumping 
station or the change from Burgundy to St. Claude and Rampart, 
and the change from Jeanette to Birch, has the cost of work been 
increased on the unit system? 
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Mr. Harrod — Xo. They have not increased the cost on the 
unit system, but they have avoided obstructions in the way of rail- 
road tracks and pavements that \yould have had to be replaced at 
an additional cost. 

Mr. Benzenberg — Have they e^fected the strength or impaired 
the efficiency of the system ? 

Mr. Harrod — Xo. Some of them have improved it, especially 
the Canal or Perrier street. The change was made after careful 
study. 

Mr. Benzenberg — Were these changes made after the contracts 
were let, or before. 

Mr. Harrod — I will have to look over the list. Changes in 
pumping stations X^os. 8, 3, i and 6 Avere made before the contracts 
were let. The change in Carondelet, a part of the Third street 
system, and the changes in Perrier, Jeanette and Burgundy were 
also made before the contracts were let. 

Mr. Benzenberg — Were all these changes made with the know- 
ledge of the Commission ? 

Mr. Harrod — ^Yes. 

The Chairman — ^x\s to grades and slopes, what changes have 
been made? 

Mr. Harrod — l am not prepared to say, but I can have that tab- 
ulated. The change in the St. Louis Canal involved a uniform 
slope increased from .0005 to .00057. 

The Chairman — Was this the increase for the ordinary flow ? 

Mr. Harrod — The aggregate fall from the head of the system to 
the pumping station necessarily remained the same, but re-distri- 
bution of the slope may have been necessary at different parts of 
its length. In the St. Louis Canal there was a drop in the bottom 
of the original plans, but this has been eliminated which increased 
the uniform slope of both surface and bottom. Besides this no 
other important change of slope has been madfe. 

The Chairman — X^'ow with reference to Avidth of the channel, 
What changes have been made? 

Mr. Harrod — I have looked at tlie plan of the St. Louis Canal 
and find the width there is 25 ft., the original was 28 ft. This 
change was made with the sanction of the original Advisory 



62 



Jfepari Bmrd 0/ Inquiry, 



Board and agreed to by them* 28 ft. was the old width and the 
constructed width was 25 ft. 

The Chairman^ — ^Wlien was the change in the subchannel made ? 

Mr, Marred — I will report on that later. 

The Chairman — Do you know of any other dianges in width ? 

Mr. Harrod — 1 think there have been some shght changes right 
aiongi in one direction or another. 

The Chairman — The changes in width were all then made with 
the sanction of the Advisory Board ? 

Mr Plarrod — They were made subsequent to the adjournment 
of rhe Advisory Board and whatever changes were made were on 
the Hue of that advised in the St. Louis Canal or were the results 
of further computatioiis and observations. 

Mr. Benzenberg— How long has the St. Louis Canal System 
been completed ? 

Mr, Harrod— That Canal was finished during 1S98, but its effi- 
ciency was not tested on account of the failure of pumping station 
No. 2, on account of the deposits which accumulated in the Canal. 

The Chairman — ^Was there ever anything said about decreasing 
the width of St. Louis Canal by Mr. Brown or anyone? 

Mr. Harrod— No, I have heard of no criticism excepting those 
of Mn Brown, who did not approve of any changes whatever, and 
he sent a letter of protest 

Mr, Eenzenberg— Was it a general disapproval 00 his part? 

Mr, Harrod— Yes. 

Mr. Benzenberg — No specific reasons? 
Mr. Harrod — I do not recall them. 

The Chairman — What changes were made in the subchannel? 
Mr. Harrod — It was omitted* 

Mr. Benzenberg — ^Were there any changes in the width of the 
Canal ? 

Mr. Harrod — The reduction in width was not made until after 
Claiborne street was passed. 

The Chairman — With reference to the omission of the subchan- 
nel in the St. Louis Canal, as the matter is undoubtedly fresher in 
your mind than in mine, will you kindly state what were the rea- 
sons why the subchannel w^as not built? 

Mr, Harrod — Of course ; it was intended for only a dry weather 
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flow and did not pretend to have any capacity for heavy rains. In 
the excavation of the St. Louis Canal there was j^reat difficulty in 
shaping: the inclined slope at the Ixittooi of the canal, owing to the 
character of the material. It was therefore impracticable, without 
a cost and risk far exceeding the value of the subchannelj to con- 
struct it, and for these reasons I advised its omission and the 
members of the Advisory Board concurred in this. 
Mr. Eenzenberg — Who agreed to this? 

Mr. Harrod — -Mr. Hering. Major Richardson and myself. I 
submitted their report among the documents handed you. 

The Chairman— Have you constructed any other subchannel 
since this one was proposed? 

Mr, Harrod— No, My experience in building in this soil has 
led me to believe that a perfectly flat and level bottom and built up 
from that with a sufficient depth of concrete to hold the invert, and 
then a brick wall on top of tiie concrete is the best method of con* 
struction. 

The Chairman — Can you give its an estimate of the amount of 
work thai has been done? 

Mr. Harrod — In my reply to the Progressive Union I made a 
statement that more than 55 or 60 per cent of the work had been 
done at less than one- half of the estimated cost. I have made no 
other estimates of the work under contract or under advertisement. 

Mr, Betizenherg— When you speak of 50 or 60 per cent of the 
work being done, to what do you refer. 

Mr. Harrod—I have reference to the work estimated in the re- 
port of the Advisory Board amounting to a little less than $8,000,- 
000. 

The Chairman— Was the canal on Broad street the main outfall 
left to be built last? 

Mr, Harrod — Yes, as recommended by the Advisor}^ Board. 
The Chairman— Why ? 

Mr. Harrod— Because the city would have been benefitted by 
building the other canals first. 

The Chairman — Was the main canal leading to Lake Borgne 
so far constructed in accordance with the plans of the Advisory 
Board r 

Mr, Harrod— Yes. If the money had been spent in construct- 
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ing the main canal a large portion of the city would not have been 
benefited. 

The Ciiairnian—Were the canals leading to Lake Pontchartrain, 
and the main canal leading to Lake Bor^e, constructed according 
lo the dimensions indicated in the original report of the Advisory 
Board 

• Mr. i^Iarrod — Yes. The lower part of the main canal was con- 
structed at an early period foj- the reason of complaints that the 
Jourdan Ave. pumping station caused overflows on the swamp 
lands in the rear. To al^ate this complaint this portion of the 
work known as the mam outfall canal was constructed to convey 
the discharge of the Jourdan Ave. station directly to Bayou Bien- 
venue, and the excavated earth w^as shaped into a levee to protect 
the swa.mp lands. 

The Chainnan — What were the dimensions? 

Mr, Harrod — Sixty feet wide. 

The Chairman— What odier part of the main canal has been con- 
structed ? 

Mr, Harrod — From Jourdan Ave. to Elysian Fields, and as be- 
fore stated from Jourdan Ave. to Bayou Bienvenite. 

The Clmlrman — ^Was the main canal constructed in accordance 
with die plans as advised in the 1895 report of the Advisory Board? 

Mr. Harrod^ — Yes. 

Mr. Ben^enberg — Tn your opinion and from your knowledge of 
the requirements of the main canal running from Elysian Fields 
to the meeting of Claibome aiid Nashville Ave.^ what was the es- 
timated cost in dollars and cents to construct it? 

Mr, Harrod — T ^.lioukl think from ojie million and a quarter to 
a million and a half 

The Chairman — Is the section of canal just mentioned the only 
large canal that remains to be constructed so as to carry out the 
whole drainage system as originally planned, excepting the minor 
work? 

Mr, Harrod — ^A'o. In the back pare of the city there are a num- 
lier of open and un lined canals to be constructed which will be a 
part of the system. These will be very valuable and can be done 
verv^ cheaply. In the main part of the city the most important 
system is the Napoleon Ave. S}^stem, and the main canal from 
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Nashville Avq, to Elysian Fields. It is proposed to line and cover 
it to Lapeyrouse street, which is five blocks below Esplanade, from 
that point East it will be left open and unlined. 

Mr, Benzenberg — Is this all that is necessary to complete the 
principal feature of the Drainage System as placed before the 
Advisory Board of Engineers and agreed to by them? 

Mr. Harrod — I have mentioned the Napoleon Ave. system, and 
besides this is a pumping station, No. 4, which is an essential part 
of the system and for which no provision has as yet been made. 
In addition to this whenever the main canal on Broad street is 
finished additional pumps will have to be placed in stations Nos. 
I, 2, 3 and 4. The first three of these stations as constructed are 
ready for the placing of these additional pumps whenever the final 
outfall into Lake Borgne is carried out. 

The Chairman — As there is no one here to bring any objections 
and it now being twenty minutes of four and a limit of time hav- 
ing been set to receive charges of departures, etc., will Mr. Harrod 
make the statement he desired to make before us? ^ 

Mr. tarson— -Will Mr. Harrod confirm the changes mentioned 
in Exhibit B of Capt. Venable? ist, marked "a", change of route 
of the Toulouse canal. 2nd, marked "b'', increase of lift of pumps 
at station No. 2; and 3rd, marked ''d", the use of sheet piling? 
Were they confirmed by agreement between the Drainage Com- 
mission and the National Contracting Co. ? 

Mr. Harrod — Yes. Increase in lifting of pumping station No. 
2 was made by the adoption of the recommendation of the Board 
of Arbitration. The use of sheet piling was no change. There 
was a contention between the Drainage Commission and Con- 
tractor, which was settled by the Board of Arbitration. 

"e" shows use of gravel instead of Lake shells in the concrete. 
Shells were allowed in construction formerly by the Engineer. 
Concrete slab covers were substituted for eye beams under contract 
of 1901 by the Engineer in the specifications, as being a l)cttcr and 
cheaper construction; 

The Chairman — This change was made by you? 

Mr. Harrod — ^I will submit this subject later. There was no 
material specified for concrete, and when the proposal came to 
make the change I allowed its use gladly. 
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Tht: Cliairman — The iQcrease in lift of pumps was authorized 
by the Drainage Board? 

Mr. IJarrod — Yes. It was 2 ft* at first and that was made 3 ft. ; 
we got into a controversy with the contractors and the Arbitration 
Board made it 5 ft., and the Drainage Commission sanctioned this. 

The Chairman— Now about the use of sheet piling? 

Mr, Harrod— The specifications said the contractor should use 
such slieeting or i^heet piling as the Engineer authorized and ap- 
proved. There was some controversy over that, and the Arbitra* 
tion Committee settled it by dividing it in half. I advised the use 
of sheeting where it could be done. After the Arbitration ad- 
justment subsequent contracts contain a clause that the contractor 
himself should be responsible for all sheeting, sheet piling or other 
trench protection. In the contract of 1901 I adopted as a matter 
of general covering concrete and steel slabs as a substitute for brick 
arches. This change in plans and specifications were* submitted 
to tlie Drainage Commission and received their approval- 

The Chaiitnan — ^Was this change made before the contracts for 
covering were approved by the Board? 

Mr. Harrod — ^Yes. 

The information promised by Mr, Fisher was then received* 

The Chairman— Will Mr. Harrod continue his statement? 

Mr. Harrod' — On receiving the questions submitted to me by a 
newspaper, I immediately w^ni to the Attorney of the Board and 
with him to die President of the Commission, and with them to 
the Mayor* A meeting of the Drainage Commission was then 
held and a committee of investigation was appointed. I laid the 
facts 1>efore them, and they prepared a report and directed me to 
make a statement to the Drainage Commission at a meeting held 
on February 5th. The statement I made to the Drainage Com- 
mission is here marked G 6, and is in triplicate. I have an addi- 
tional statement marked G 7, which is also in triplicate and is the 
only one I care to read. Mr. Harrod then read the statement. 

Mr. Carson — At the time this request was made for the use of . 
the cement called Steel Portland, did you then consult with any 
one? 

Mr, Harrod— Yes, with Prof. Creighton and other engineers, 
Mr. Carson— What did they advise? 
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Mr. Harrod — They said it was a proper cement to use under 
the additional specifications. 

' Mr. Carson — Were you aware at that time the name Portland 
Cement as appHed to Steel Cement was not a true Portland Ce- 
ment ? 

Mr. Harrod — I did not. The distinction was brought to my 
knowledge by the report of the Board of U. S. Engineers com- 
posed of Messrs. Marshall, Leach and Bixby, who were appointed 
to report on specifications for. cement in the work where the 
different kinds of cement was used. 

Mr. Carson — Did you know, or have you ever heard of any 
parts of the work where the Steel Portland Cement was used that 
gave evidence of not being good ? 

Mr. Harrod — No. 

Mr. Carson — From exterior surface examination does it appear 
just as good as that laid with true Portland Cement? 
Mr. Harrod — As far as I know. 
Mr. Carson — When was it used? 

Mr. Harrod — It was used by the National Contracting Co. in 
1897 and in the contracts of Collom & Co. in 1899. 

Mr. Carson — Can you specify the contracts by letter? 

Mr. Harrod — Yes. On contracts A. C. and F. 

Mr. Carson — In the other contracts D. E. G., etc., did they pro- 
vide for any other kind of cement than those specified in the gen- 
eral " specifications for Imported Cement? 

Mr. Harrod — D. was for open and unlined canals in which no 
cement was used. 

Mr. Carson — Was this after the contracts were let? 

Mr. Hp.rrod — Yes. In all contracts subsequent to February 
bids were requested on Imported Portland Cement. After the 
letting, contractors were allowed to submit propositions for the 
rebate that they would allow the Drainage Commission in case the 
use of American Portland Cement was permitted in the place of 
Imported Portland Cement, and arrangements were based in these 
propositions to do the work at a reduced cost to the Drainage 
Commission. 

Mr. Carson— In contracts A. C. F. was Steel Cement used en- 
tirely in place of Imported Cement? 



C8 Report Board of Inquiry, 



Mr. Harrod — Yes. Some Portland Cement was used in surfac- 
ing the bottoms of canals. 

Mr. Carson — Was Imported Portland Cement used where Ani- 
erican Natural was specified? 

Mr. Harrod — It was not distinctly specified where the different 
kinds of cement should be used. We had some trouble with 
American. Natural Cement in very cold weather. 

Mr. Carson — What did you do in that case? 

Mr. Harrod — Substituted Steel Portland Cement. 

Mr. Carson — You used Steel Portland Cement in some parts 
of the work where it was not specified? 

Mr. Harrod — As I said before it was not distinctly specified in 
what parts of the work the different cements should be used, but 
after the trouble with the American Natural Cement, I increased 
the use of Steel Portland, which proved satisfactory. 

Mr. Carson — In the use of Steel Portland Cement for American 
Natural was the contractor to receive any difference in pay? 

Mr. Harrod — Yes. He received the unit price of his bid for 
the different material. 

Mr. Benzenberg — I have not read the special specifications as 
yet and therefore ask did the special specifications marked A. C. 
and F. indicate what part of the work should be laid with Imported 
Portland Cement and what part should be laid with American 
Natural Cement? 

Mr. Harrod — No. That was left to the Engineer. 

Mr. Benzenberg — Will you furnish us wuth a copy of the unit 
price of this cement under contracts A. C. and F. ? 

Mr. Harrod — Yes. 

Mr. Benzenberg — In ail work that was done under your general 
direction, did you have inspectors who were in immediate charge 
of this work? 

Mr. Harrod — ^Yes. 

]\Ir. Benzenberg — Were they under your immediate supervi- 
sion ? 

Mr. Harrod — Yes. They were appointed by me and subject to 
dismissal by me. 
Mr. Benzenberg — Were they fully qualified? 
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Mr. Harrod — ^Yes. I had a civil service examination in my of- 
fice. ' 

Mr. Benzenberg — In this examination as to competency did 
you require knowledge of materials and work? 

Mr. Harrod— Yes. Their experience on such work received 
consideration in their appointment. 

Mr. Benzenberg — Did you have any trouble with any of your 
inspectors in this regard? 

Mr. Harrod — No. 

Mr. Benzenberg — To your knowledge they performed their du- 
ties fully up to the requirements ? 

Mr. Harrod — I have had a very reliable force with me most of 
the time. 

Mr. Benzenberg — What was the condition of the work gener- 
ally? Was it kept dry, or was it in wet condition? 

Mr. Harrod — It was kept as dry as possible. 

Mr. Benzenberg — Did the contractors to your knowledge at 
any time allow w^ter to rise over the work when it was laid ? 

Mr. Harrod — They did not- except where it was flooded by 
storms and could not be avoided. Water was not allowed to rise 
over it until it had set. 

Mr. Benzenberg — I mean during the progress of the work, when 
they laid the concrete did they allow the water to run over? 

Mr. Harrod — They kept their work well pumped down. 

Mr. Benzenberg— ^Was the cement delivered here in barrels? 

Mr. Harrod — No; in bags in carloads and carried to ware- 
houses at the location of the work. 

Mr. Benzenberg — W ere the sheds where this cement was stored 
considered a good protection? 

Mr. Harrod — ^Yes. They were raised from the ground and 
were tight sheds. ^ 

Mr. Benzenberg— What amount did the contractors keep on 
hand ? 

Mr. Harrod — They got a couple of carloads twice a week. 

Mr. Benzenberg — How frequently were samples tested ? 

Mr. Harrod — Samples were taken exactly as called for in the 
g-eneral specifications; ten samples from every fifty barrels. We 
had one trouble of which I would like to speak. The cement was 
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so finely ground that it absorl)ed moisture unduly, and I was 
obliged to reject large quantities for that reason. I made my 
complaint and the Chicago people sent a special agent to investi- 
gate the matter. 

^Ir. Benzenberg — Did the taking of samples for the purpose of 
making tests give you enough time to determine the character of 
the cement before the cement was used in the work ? 

Mr. Harrod — Yes. At first the contractor kept enough on 
hand for that, and I made frequent re-tests. All were made by 
Prof. Creighton and he sent reports. 

Mr. Benzenberg — How often did he send reports? 

Mr. Harrod — About twice a week. 

Mr. Benzenberg — Have you those reports and can you give 
them to us? 

Mr. Harrod^ — Yes. 

Mr. Benzenberg — How recently lias Steel Cement tests been 
made ? 

Mr. Harrod — No tests of Steel Cement have been made since 
1901, and it was only used on contracts A. C. and F. ; those were 
the contracts of 1897 and 1899. 

The Chainnan — Did I see somewhere in the specifications that 
the Imported Cement was to be used for certain parts of the work ? 

Mr. Harrod — It was in the general specifications. 

The Chairman — Did you use Steel Portland Cement more ex- 
tensively than the Imported was to be used? 

]\rr. Harrod — That was what \ wanted to be allowed to look up 
in my other office. 

The Chairman — In reference to ^Ir. Brown's letter what did he 
mean l)y a certain statement that the plan of 1896 was practically 
annihilated as to stability and efficiency? 

]\Ir. Harrod — I cannot toll you anything about that. 

The Chairman — Can you tell what he meant by his statement of 
defects ? 

Mr. Harrod — I cannot. 

Mr. Carson — Can a schedule of changes in widths, etc., of canals 
be made? 
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Mr. Harrod — Mr. Raymond, now deceased, had charge of the 
re-comi)utatioiis, but I will get the information and give it to you 
to-morrow. 

The motion was made to adjourn until Tuesday morning at 9 
o'clock. This was seconded and carried. 



TESTIMONY OF CAPT. W. J. HARDEE. 

CITY ENGINEER OF NEW ORLEANS, LA. 



March 21st. 

Mr. Hering — Capt. Hardee, are you at present City Engineer? 
Capt. Hardee — Yes, sir. 

Mr. Hering — How long have you been City Engineer? 
Capt. Hardee — Since !May 7th, 1900. 

Mr. Hering — Are you familiar with the plans of the Drainage 
Systen} that have been carried out by the Drainage Commission? 

Capt. Hardee — Only in a general way and not as to details. At 
the time the plans were formulated and during the early days of 
construction, I was in the Government service. I have read the 
report of the Advisory Board of Engineers, but am familiar in a 
general way only with the plans ; I have ne knowledge whatever 
of the details, nor do I know whether there has been any departure 
in the actual work of construction from the original plans. 

Mr. Hering — When you examined the plans, did you notice 
anything there which you thought was improper? 

Capt. Hardee — If you have reference to the general plan, I must 
say that I have made sufficient study of them to indicate to me 
that they were not imperfectly prepared. 

Mr. Hering — Do you believe that some of the changes, or all 
of the changes that have been made, have detracted from the 
efficiency of the original system ? 

Capt. Hardee — I have not kept in touch with the work, and 
don't know whether any changes have been made. Adverting to 
my last ansv/er I will say that as far as my knowledge of the 
original plans extends, had 1 been charged with their preparation. 
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I do not know lliat I could have made better plans ; in other words, 
the plans appeared to me to be the best that could be formulated 
to meet local conditions. 

Mr. Henng— You have not heard of any diversion from the 
original plans that would injure the work? 

Capt. Hardee — I do not know to my personal knowledge that 
there has been any change. 

Mr. Hering — Have you ever been on any of the work, say, the 
construction of any of the canals? 

Capt. Hardee— Yes, sir. 

Mr. Hering — Did you examine the-materials that were used and 
observed the character of the workmanship? 

Capt. Hardee~I cannot say that I closely examined any of the 
materials. From my general observation I will say that tiie work 
impressed me as being substantial I have at different occasions 
observed some of the work on the Third street conduit, the St. 
Charles street conduit, the Nashville avenue conduit, and the 
North Claiborne street conduit. 

Mr, Herin^: — Did you notice any of the work in those places you 
niention to be defective in any way? 

CapL Hardee— No, sin To the contrary I was impressed by the 
stability of the work, 

Mr. Hering — Do you know what cement was used? 

Capt. Hardee— Not to my own knowledge. I understand you 
want inc to speak from my personal knowledge and not from 
hearsay. 

Mr, Hering — Certainly. The bricks that were used on this 
work, how did they compare with the bricks that are generally 
used in other works? 

Capt, Haidee — Very favorably. I saw the bricks not only in 
piles, but individually as being placed in the work, I also ob- 
served the sand and gravel ; those two materials seemed to be the 
best of their kind procurable in the vicinity of New Orleans, As 
to the bricks I do not think it was practicable to get any better 
than I saw used. By practicable I mean within a reasonable ra- 
dius of the city of New Orleans. What I have said of the ma- 
terials applies to the conduits which I have mentioned; I have no 
knowledge of the conduits that were built in the early days. 
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Mr. Hering — Who were the contractors that built the conduits 
that you saw ? 

Capt. Hardee — CoUom & Co. were the contractors for the Third 
street and St. Charles avenue conduits ; Nash & Dowdle were the 
contractors for the Nashville avenue conduit, and the National 
Contracting Co. were the contractors for the North Claiborne 
avenue conduit. 

Mr. Hering — Was Mr. L. W. Brown engineer for the National 
Contracting Co. when the conduits were built that you saw? 

Capt. Hardee — Of that I am not positive, but I do not believe 
that he was. To the best of my knowledge, he severed his connec- 
tion with that company several years ago ; I think before the com- 
pletion of the first contracts, or about that time. 

Mr. Benzenberg — Capt. Hardee, in connection with your posi- 
tion as City Engineer, or otherwise in the City of New Orleans, 
have you had any experience that would make you acquainted 
with the nature of the soil such as would be encountered along St. 
Louis street, near pumping station No. 2? 

Capt. Hardee — I have not seen any of that territory exposed 
much below the ground surface, but I have seen a considerable 
amount of penetration in the soil at different points throughout 
the city. While there is some variation, there is not a great deal 
in the general soil conditions. 

Mr. Benzenberg — What is the character of the soil, say from 8 
to 12 feet above Cairon Datum? 

Capt. Hardee — Usually a stiff blue clay; sometimes you find 
the presence of sand quite marked, but generally a stiff blue clay. 
You will find the variation from sand to pure clay within very 
short distances. 

Mr. Benzenberg — Do you know from your observations whether 
the soil at a depth of 12 to 15 feet below the surface of the street, 
say, of St. Louis street and Claiborne street, is of the character 
that would flow? 

Capt. Hardee — I do not know, sir. 

Mr. Benzenberg — Or of a character that would be difficult to 
support with ordinary bracing when excavated to a considerable 
depth? 

Capt. Hardee — I cannot answer that question positively, since I 



have never seen deep excavations hi that particular locality. 

Mr. Carson — We are particularly anxious to fifld any defects 
that may exist in the structures that have been built, and I there- 
fore ask you, Capt. Hardee, if you know of any, such as broken 
walls, bad floors, bad concrete, bad roof, or any other structural 
defects: 

Capt. Hardee — ^No. sir; I know of none, and I qualify that by 
stating that the work 1 saw in progress impressed me as being 
very substantial and by comparison better than work of a similar 
character 1 have observed in Eastern and Western cities. I saw 
an intercepting sewer being constructed in Chicago last simimer, 
which by comparison with the work I have observed here was 
very, very rough. The sewer referred to was a section of the 
large sewer on Thirty-ninth street. As near as I can recall, the 
bottom of the sewer was something like 35 or 40 feet below^ the 
surface of the street. I went to the bottom of the trench and 
carefully inspected some of the completed sewer and the work in 
progress. 

Mr. Carson^ — As Engineer on Government w^ork, or in connec- 
tion with the City work, have you had experience with Steel Ce- 
ment? I do not know what your experience with Government 
work may have been, but 1 k'uow they have used Steel Cement and 
perhaps you had some connection with such work. 

Capt. Hardee^ — I have never used Steel Cement on any Govern- 
ment work of which I liave liad charge, nor have I seen it used on 
any Government work. As City Engineer I have allowed its use 
in the concrete foundation of the House of Detention, which is 
quite a hrg^ jail structure that the City is now building, and also 
in the concrete foundation of two asphalt roadway pavements. 

Mr. Carson— What has been your experience with that cement 
as to its quality compared with Imported Portland Cement? 

Capt. Hardee — For foundation of roadway pavements I believe 
it to be super ior to either Imported or Domestic Portland Cement, 
because of die fact that it is much tougher and less brittle I have 
never apprehended any I rouble from its wearing properties where 
it is placed in a jnanner to be entirely excluded from contact wi^* 
the air. Tiie same siatemcnt practkally applies to its use in the 
foundalioti of buildings^ in fact 1 believe good slag cement to be 
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equal to any cement, either Domestic or Imported, and superior to 
many of them for sub-surface structures. I might cite an instance 
which I observed at the House of Detention, which would serve to 
illustrate the crushing or breaiving strength of mortar made with 
Steel Cement: It was found necessary because of an error of di- 
mensions to cut out a small amount of masonry which had been in 
place less than two weeks, and in removing it the bricks would 
break and crumble under the picks before the mortar would give 
way. 

Mr. Carson — Would you or would you not hesitate to use Steel 
Cement in the construction of these drainage canals in preference 
to a general character of Imported Portland Cement? 

Capt. Hardee — I unquestionably would not hesitate to use it in 
all parts of the conduit other than the roof. I would now enter- 
tain some apprehension about using it in the roof where metal 
was also employed, because of confidential information recently 
received from a source that I know to be entirely reliable and trust- 
wortliy. Before I came into possession of that information I 
should not have hesitated to have employed the Steel Cement in 
either mortar or concrete placed in direct contact with metal. I 
have learned of an instance, not in Xew Orleans, however, in 
which unknown to the engineer in charge, about 200 barrels of 
Steel Cement instead of Portland Cement, called for by the speci- 
fications, were used in mortar and concrete that was placed di- 
rectly in contact with metal forming a roof. The sulphides in the 
Steel Cement corroded the metal and by chemical action caused 
the mortar and concrete in immediate proximity to the metal to 
disintegrate. 

Mr. Hering — Do you know whether Steel Cement has been 
used in the roof of any of the drainage conduits ? 

Capt. Hardee — I do not know, sir. As previously stated I have 
no personal knowledge of what cements were used in building 
those conduits. 

Mr. Benzenberg — Have you anything else that you can offer that 
would assist in getting additional light on this subject? 

Capt. Hardee — I do not know of anything, tliough I might ten- 
der you gentlemen a bulletin (Exhibit "P") prepared by my chem- 
ist, showing the test of a number of brands of cements, samples of 
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which were submitted to my department. This bulletin, you will 
observe, furnishes both neat and sand tests for 24 hours, 7 days, 
28 days, 3 months, and 6 months. I have found by comparison 
w^ith tests of the same brands of cement made in other laboratories 
that the tests of my laboratory are generally lower, due more likely 
to manipulation of my chemist in makiaig briquettes. 
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Thursday, March 20th, 1902. 

The Board met at 9 a. m., all the members being present. 
The Chair — I have a letter here from Mr. Brown, in response to 
our last communication, which the Secretary will please read. 
Letter read by the Secretary. 

The Chair — So far as Mr. Brown is concerned, I suppose that 
ends the matter. 

Mr. Carson — I move that, for the present, the letter of Mr. 
Brown be placed in the files of the Board. Adopted. 

The Chair — Major Harrod, can you give us the formula, in 
sufficient brevity, according to which the original computations 
were made, so that we might understand the width or sectional 
areas that are recorded in the old specifications for the canals, and 
also the method of computation that you adopted for the revised 
figures that you gave us in answer to our request ? 

Major Harrod — The same formula was used as originally in the 
Kutter translation prepared by you and the others. The whole 
thing was re-computed with such a revision of character of run- 
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off as appealed to my chief assistant, who did the work, of course 
referring to me, but in a theoretical way of reaching conclusions, 
there was no change whatever, and I think an examination of 
those changes in width will show that there was no change beyond 
an effort to reduce the size to fit the conditions that were found 
to prevail after further study. The general trend is the same, 
narrowing the larger canals, and, in some places, a considerable 
enlargement of the smaller canals I don't recall any change at 
all, that was made, except the different values in these run offs in 
different sections. That, of course, is a personal condition that 
we have to meet in each case. 

Q. — That is what I was coming to. The co-efficient of the run 
off of area was revised by you ? A. — ^To some extent, yes, sir. 

Q. — Can you tell us, according to that formula, upon what 
principle you proceeded in obtaining that run off, in making 
the revision? A. — No, sir; I cannot. We considered each run 
off by itself, and in some cases, as the changes show, changed its 
value We thought there would be more water mainly resulting 
from increase of settlement or building that was going on. Now 
the Nashville district that we visited yesterday, gave every prom- 
ise of increasing in settlement much more rapidly than any other 
part of the city, 

Q. — You therefore increased the run off per acre? A. — ^Yes, 
sir. Those were made some years ago, and I haven't had occasion 
to think of them at all, but I know there was no change made in 
the formula ; simply in its application. 

Q. — Where some of the larger ones were reduced? A. — Yes, 
sir. 

Q. — ^And the question in my mind was, were they reduced be- 
cause through the showing of some formula, that less water would 
accumulate in them, or was it due to the fact that the coefficient 
and smoothness which you provided in the sewers, was greater 
than originally assumed, which would likewise increase the ve- 
locity and reduce the sectional area correspondingly ? A. — No, the 
coefficient in the Kutter formula was adhered to except where we 
used pipes. In some cases we extended the system a little further 
than the original plans show, by the use of clay pipes, 36 and then 
30, I don't think any smaller than 30, but they extended the sys- 
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tern one or two blocks beyond where it had been originally de- 
signed, and for those pipes we used no lower coefficient than we 
did for the brick work, but what that was, I don't remember. The 
whole process was substantially the same that occurred in St. 
Louis street, when the Commission sent for you and Major Rich- 
ardson to go back again and revise it. It was all laid before you 
at the time, and there was a unanimous concurrence in that change 
in the St. Louis canal, from 28 to 25, and following the same 
lines that were laid before you then, such changes as occurred, 
were made in other canals, with the result that some are a little 
wider and some a little narrower, the smaller ones being wider, and 
the larger ones, being narrower. Here are the plans that were 
submitted to bidders with duplicates of the maps showmg the work 
under contract, completed and advertised. 

TESTIMONY OF A. C. BELL. 

The Chair — Mr. Bell, you were City Engineer of New Orleans 
for a term? A. — Yes, sir. 

Q. — When was that? A. — From May, 1896, to May, 1900, 
four years. 

Q. — Are you acquainted with the plans that were made by the 
Drainage Commission for a drainage system for this city? A. — 
Yes, sir; I studied those plans. 

Q. — Were you on the ground to see what part of the work had 
been carried out, from time to time? A. — I followed the con- 
struction of the work from time to time, as far as my duties would 
permit. 

Q. — Did you have anything to do, directly, with the carrying 
out of this work? A. — No, sir; none whatever. That was en- 
tirely under the charge of Major Harrod, Chief Engineer of the 
Commission. 

Q. — Were you on the ground, however, sufficiently often as to 
be able to give an idea of the character of the work as it was pro- 
gressing? A. — Yes. 

Q. — Did you examine the materials, at any time, that they 
were putting in the work? A. — I examined them sufficiently to 
ascertain their character; to know that they were good and sub- 
stantial materials. 



Report Board of Inquiry , 



79 



Q. — Can you tell us wiicther any deviations have been made 
from the original plans which, you say, you are familiar with? 
A. — The only deviations that I was cognizant of, was the omission 
of the subchannel in the St. Louis canal, also the shifting further 
back of canal Carondelec, of the Toulouse canal and the digging 
out of the St. Louis canal from Broad to Hagan avenue,^ which I 
considered wise changes. I regarded the original location of the 
Toulouse canal as entirely too close to the Old Basin canal on ac- 
count of leakage from the latter. Another change I noticed, was 
that from the Carondelet street canal to the St. Charles avenue 
canal; the change of location of the canal on Carondelet street, 
between Felicity Road, I think, and Jackson avenue. That was a 
change from Carondelet street to the river side of St. Charles 
avenue. And another change in construction that I noted, was 
that from the brick arch construction which was used on the St. 
Louis canal, the Basin street canal. Canal street, Chartres street 
and Camp street ; on Third street, they used metal, and I notice 
that in recent construction they are using concrete. The reason for 
that cliange was, I presume, due to the fact that the gases carried 
out matter in suspension that would attack any steel exposed to 
its action. 

Q. — Regarding any of these changes that were made, can you 
tell us whether there was any one, or more, which, in your opinion, 
detracted from the merit of the original plans in any way? A. — 
No, sir. I speak of the omission of the subchannel ; of course I 
haven't investigated that to know whether that was a beneficial 
change, or not, but in regard to the Toulouse canal, I have already 
stated that I considered that change very beneficial. It decreased 
the cost of the work and also rendered the work safer. In regard 
to the change in the construction of the covers, I consider the 
change may have been very beneficial, for the reason that the steel 
is protected from acid and corrosion. The change from Caronde- 
let street to St. Charles avenue T think was due to the reduced cost 
of construction of the work and also to prevent damage to the 
trees on that street. Carondelet street is a very narrow street, 
and there is also a street railroad track in the center, while St. 
Charles street is very wide and facilitated the construction of the 
canal. 
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Q — Now as regards the character of the materials used in the 
work and' the workmanship, what can you tell m about that? 
A. — From my observation I consider the character of the materials 
the bes: that could be gotten, and the workmanship, I considered 
very good. 

Q.— Did you make any special examinatioti of the cement used 
in this work? A.— I did not, sir. 

Q. — Did you examine the cement in the drains^ after it had been 
used and set? A. — No, sir; I made no examination. 

Q. — Your opinion, then, is confined to the material before it 
was used? A,— Yci?, sir. 

Major Harrod — During your administration the city made con- 
nection with the main conduit on Canal street for some drains that 
you laid in connection with paving, and didn't you have an oppor- 
tunity to observe then, the character of the masonry which you 
had to cut to make that connection^ and did you, or not, gain any 
infornjation about the character of the brick work, in cutting it 2 
A,— No, sir ; I did not. That was entirely in charge of Mr, Cole- 
man. 

Tlie Chair — Who was Mr, Coleman? A. — Mr* Coleman was 
my chief assistant at the time that I was Cit}^ Engineer, I was 
going to say, though, that the steel cement that has been spoken 
about, I have used for the foundations of public buildings, and I 
have also used the Illinois steel cement in the foundations of public 
buildings. 

Q— What has been your experience with it? A.— I consider it 
a good material where it is not exposed to the action of the air ; 
covered, and in a moist place- 
Mr. Benzeiiberg— Mr. Bell, you were over the work more or 
less, I undetstand, while you were City Engineer? A, — ^Yes, sir; 
but not as often as I conld have wished^ considering the import- 
ance of the work, 

O.— Were you over the work while the St, Louis canal was in 
progress? A. — ^Yes, sir; several times. 

O,— You noticed the material that was being excavated? A, — ' 
Yes, sir, 

O — Near the bottom of the canal as it was being excavated 
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preparatory to lining? A. — Yes, sir ; but I couldn't state the char- 
acter of that material. 

Q. — You stated that you were aware of \X\t omission of the sub- 
channel? A. — Yes, sir. 

Q.— What was the cause, if any, for the omission of that sub- 
channel? A. — I presume on account of the expense. It would 
be a very expensive construction. 

Q. — Why expensive? A. — On account of the increased diffi- 
culty of construction. 

Q. — Was that difficulty caused by reason of the nature of the 
soil encountered at that depth? A. — It w^ould be, and also due to 
the character of the conformation of the bottom. 

Q. — You think the omission of that sub-channel was a desirable 
change, under the conditions existing? A. — As far as economy 
is concerned, yes, sir. It would also be a desirable change if the 
same results could be obtained without the sub-channel as with it. 

Q. — You remember enough about the character of the soil en- 
countered at that depth, to state whether you considered it was 
practicable or impracticable to construct it according to the plans 
prepared? A. — No, sir. 

Q. — The Toulouse canal I understand you to say, was moved a 
distance away? A. — Yes, sir; some distance away from Canal 
Carondelet. 

Q. — Was it decreased in sectional area from what it was 
planned? A. — I have no knowledge. 

Q. — The simple fact of moving it, wouldn't alter it's efficiency ? 
A. — No, sir. 

Q. — Nor would the substitution of a concrete slab for a brick 
arch, affect the efficiency of the canal for the purposes for which it 
was designed? A. — It would not. 

Mr. Carson — I w^ould ask the same question that I have asked 
All of the witnesses who have preceded Mr. Bell. Do you know of 
any defects in the system; any structural defects; bad places in 
the work ; bad breaks in the concrete or masonry, or anything else 
that you would regard as a structural defect? The reason I ask 
is, that we want to see such defects if they exist. A. — No, sir; I 
have no knowledge of any such defects. 

Major Harrod — I would like to say something about that Tou- 
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Jousc canal matter, for somewhat personal reasons. I have been 
held absolutely responsible for that location, and blamed for it, not 
by the Drainage Commission, but by others, and I would' like you 
to know it~I don't care who else does— that that location was 
made by the Advisory Board in these terms : 'The drainage of the 
two si^ctions is collected into two drainage canals tributary to the 
main canal, between the two navigation canals, which is served by 
pumping station No* 2^ located immediately above tbe Carondelet 
navigation canal. Of these two drainages, one is on St. Louis 
street, on the river side of Broad street, while the other occupies 
the location of the present Toulouse canal/' That is the location 
by the Advisory Board. Drains the area on tlie lake side of Broad 
street, and has the same form and direction as the Villere street 
canal above mentioned. Page 27, the last paragraph in the re- 
port of the drainage of the City of New Orleans, 1895. That loca- 
tion was a part of the original plan. I knew it was a weak loca- 
tion, as everybody did. Major Richardson stated at the time, and 
there was some discussion about it, but nevertheless it was made 
by the Advisory Board, but I did not change It until the con- 
tractors came to me with an official notification that they consid- 
ered it dangerous. I immediately took it up and asked the Drain- 
age Commission to give me assistance in the way of advice, and 
Major Richardson was called in. I then requested a meeting of 
engineers and contractors, which was held, and the location 
promptly changed, so I have never been able to see my responsi- 
bilit}'' for the location, although I have been held responsible, 

Mr. Benzenberg — If I understand you correctly, you were held 
responsible for the original location or for the changed location? 
A. — Not for the original location. It was the error of the late 
Mr. Coleman in selecting that location, and I was held responsible 
for putting the canal in a location from which it had subsequently 
to be removed, 

Q. — Where did the other advisory engineers come in? A. — I 
let them in, willingly, 

Q. — ^Was any part of that Toulouse canal constructed according 
to the original location? A,^ — No, sir. After leaving pumping 
station No. 2, we made that reverse curve in the masonry that you 
saw down there. 
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Q. — ^And that was made immediately on the starting of the 
work? A. — That was made to connect the discharging part of 
the pumping station with the new location of the Toulouse canal. 

Q. — What I wanted to ascertain, was whether any work was 
done on the original location ? A. — No, sir. 

Q. — Then nobody suftered by the location as originally recom- 
mended ? A. — I think not. The change cost no more when it was 
made, than it would have cost at any previous time. 

The Chair — Having been a member of the original Advisory 
Board, I would like to say that we had such a large work before 
us that it was neither possible, nor was it necessary, at that time, 
to establish, finally, all of the details of this work, and I, for one, 
want to say that I never would have objected to a change such as 
that of the Toulouse canal. In fact, we designated th-e general 
location for such a canal. Whether it was put in the exact old 
ditch, or alongside of it, or a hundred feet away from it, was, so 
far as I was concerned, entirely immaterial, and that is why I con- 
sider there was no change whatever. 
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Present: Mr. Hering, Chairman, and Messrs. Carson and 
Benzenberg. 
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L. W. Brown, the City Engineer, and perhaps entirely, it may be 
said, with the advice, assistance and criticism of the consulting 
engineers. I cannot recall, and I suppose it is not expected tliat I 
should recall, a great mass of details in those specifications as 
prepared, and I cannot say, from my own knowledge, whether 
or not those specifications had been complied with. .It would be 
beyond my knowledge to know that. Some matters have come 
to my attention quite lately, the matter of cement, for instance, 
which I suppose is one of the matters into which you are specially 
enquiring, although that formed no part of the original plan for 
the drainage of the city. In the matter of cement, I presume if 
any one had asked me, three or four weeks ago, whether im- 
ported Portland cement was required in those specifications, I 
probably would have answered that I didn't think it was. I 
might have answered that w^ay, but, at any rate, I do not know. 
At all events, I have seen since that time, that certain portions of 
that work required imported Portland cement, and a term of tlmt 
kind, although I am not a cement expert, or profess to be, I am 
sure, if T was preparing specifications, I would not think of using. 
I suppose that is the reason I say that if one asked me, two weeks 
ago, I would have said I did not think that was in there, but I 
now understand that it was; that some time after the contracts 
were made, when Major Harrod became the Chief Engineer of 
the Drainage Commission and the execution of the work was 
undertaken — I couldn't recall the exact time — I certainly was 
familiar with the difl:crcnt kinds of cement made, and understood 
slag was to be used instead of the imported Portland cement, but 
that the specifications for the cement to be used, were drawn 
much more rigidly in the original specifications, which I con- 
sidered, although I approved them, as loose specifications. I 
think the fineness of the cement was certainly inadequate, and 
my own impression is, from what I have known of cement, that 
this requirement as to weight was an objectionable one, because 
you cannot have a very fine cement and have it as dense as it 
w-ould be if it was somewhat coarser. The test as to its strength 
was not the best in the original specifications, but the new specifi- 
cations called for a ver}- much finer cement and required new 
tests, chemical and otherwise, as of course you gentlemen have 
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before you, and I was merely going to say that at that *time I 
had certainly supposed that Major Harrod, the Chief Engineer 
of the drainage work, was doing a desirable thing 4n permitting 
that canent to be used, because 1 believe it to be a better cement. 
I don't recall that I ever heard or thought, at that time, about 
the cost of it. I was frequently with Major Harrod, saw him 
very often ; in fact, was his next door neighbor, and while I often 
heard him talk of that cement at that time, not to me alone, but 
in company with other engineers and at various places, no other 
idea ever entered my mind than that he was getting a better kind 
of cement than that which was originally specified, nor have I 
any doubt about it, with deference to what you gentlemen may 
know about it. I don't think I need say any more on that subject. 

About departures from the original plan, Major Harrod has 
just mentioned to you one that he spoke of as a departure, if I 
understand him, and that was the location of the Toulouse canal. 
I am not able exactly to understand that the Toulouse canal as now 
built, is really a departure from the original plan. I certainly have 
the impression, without having gone back to that report at all, 
lately, to refresh my mind; I certainly have the impression that 
when this matter was under discussion by the Engineering Com- 
mittee of the Advisory Board, it was thought that a beginning 
might be made in this second section and that pumping station 
No. 2 might be built before No. 7 was built, in which case its 
operation might be carried on by a meeting of the Toulouse canal 
and the nexr below that, a high level canal. If I am iwrong about 
that, I trust Mr. Hering will correct me; and in consequence of 
that idea that it should be, temporarily at least, a high level canal, 
it was certainly proper to talk about expropriating property be- 
cause the street was not sufficiently wide for canal purposes, and 
I must sav that I had a general idea that that was to be done, 
and that when that was moved, as would be required to give an 
embankmenr on that side, and station No. 7 came to be built, so 
that th^ Toulouse canal and the canal between stations 2 and 7 
was finally completed and No. 7 built, and this canal, becoming a 
low level canal, there would be plenty of space, for the earth taken 
out would have been there in the canal, and, in a general way, I 
would have supposed the location of that canal would have been 
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about just where it is now. That was in niy minci when these 
plans were originally prepared, I am aware that it was proposed, 
but it seems to me that was part of the original plan; I think I 
am aware it was proposed under the contracts that were made, 
to locate that canal right along in its old position^ which, in my 
judgment, was much too near the canal which stands at tide 
level, to make it safe, and it was in that matter that I was called 
in consultation by Major Harrod, as 1 remember. Perhaps it 
was the Board of G>mmissioners, I remember that I wrote a 
letter, after looking it over, in which I said that, in my judgment, 
the canal ought to be moved over some 80 feet, and I believe that 
was done. If that was a departure from the original plan, in my 
judgment it was a very wise and essential departure and one that 
added 10 its safety and efficiency. 

Yon spoke of another, Major Harrod, to thesfe gentlemen, in 
which I was called in, about the St Louis canal. I must say that 
the details of that change do not recur to me now, but I will ask 
if it was about the putting of piles under the w^alls. Was that 
the time? 

Major Harrod — ^It involved the construction of the canal on 
piles and it involved the narrowing of the canal. 

Major Richardson — One reason that I do not remember it, is 
tliat I have been quite a number of times, entirely unofliicially, to 
look at the works, and therefore I haven't quite remembered what 
particular point I was called in consultation about. I remember 
distincth^ when we were there, and at that time that it was under- 
stood, certainly with niy concurrence and advice, tliat, the St, 
Louis canal having shown signs of its walls falling in — and per- 
haps they had done so already, when that w^as brought up — that 
it was agreed and understood it would be wise to omit the sub* 
channel, but I am unable to say, myself, if that is the change that 
is meant. The omission of the sub-channel in any of these con- 
duits, I am certainly unable to say that tlmt is detrimental in any 
way to the efficiency of the system. I believe there is a paragraph 
in that report which forms a part of the plan of drainage, which 
you probably have .looked at since I liave, which says that it is 
desirable that those sub-channels should be made in all conduits 
above a certain cross section of area, and I agreed to that at the 
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time, but subsequent thought about it had led me to think that any 
advantages to be gained by that, by carrying the low water, would 
be more than neutralized by the fact which I suppose is an un- 
doubted fact, that when it was full its hydraulic radius certainly 
would be less than otherwise. It would expose a greater surface 
to the current, and therefore, of course, other things being equal, 
it would not carry as large a volume of water. And in addition 
to that, it seemed to me evident, as I saw the work going on, that 
that would be a costly construction ; costly to the Drainage Com- 
mission and to the City of New Orleans ; not simply to the con- 
tractor, and for that reason I thought it really desirable that that 
form of structure should be changed to a simpler form, such I 
believe, as has been done. 

Now if there are other changes that have been made — this map 
shows a drainage station to be placed out here. No. 8, we called it. 
My recollection about that, is that before anything was under- 
taken, that the same engineers, the same parties, we thought that 
that could be omitted as a part of the original plan. I really 
don't recall anything else, but if some one should ask me, I might 
know something that I have not referred to. I don't know how 
well I have covered the matters asked about, and yet from my 
g-eneral interest in it, I frequently went and looked at the work. 
There is one thing I would like to say about the cement, which I 
did not. While I have not been inside of these conduits at any 
time, except on St. Louis street, I certainly have seen them 
while they were open. I have seen the sort of masonry being put 
there, and I have never seen any places or any part of the cement 
that struck me as being in any way inferior, in strength or quality. 
I have seen some pieces of brick taken out that clearly showed the 
good character of the work. 

The Chair — Tell us your opinion as to the reduction of the size 
of the St. Louis canal. You remember that it was reduced about 
3 feet in width? A. — I do recall that. There was a reduction, 
but I don't distinctly recall what reduction was made. My 
recollection of that has been that they rested upon computations 
that were made under assumed conditions of rainfall and different 
classifications; I think they are called Zones in that report, and 
that the conclusion was that if that canal failed to carry as much 
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city, into Lake Borgiie, as was originally designed, and I have 
never heard any intimation from any one that anything else was 
contemplated than to carry out that idea. 

Q. — Until that canal is built, all of the water, including the 
foul, ordinary flow, must necessarily go out into Lake Ponchar- 
train? A. — Yes, sir. 

Q. — And this water cannot be prevented from going into this 
Lake Ponchartrain without the building of the main canal ? A.-r- 
I know of no way it can be done. 

Q. — Do you think that the change in the locations of pumping 
stations i, 3 and 6, have been injurious in any way? A. — I do not. 
I never regarded that as any departure from the general plan; 
never occurred to me so. 

Mr. Benzenberg — Have, in your opinion, any of the departures 
which have been made in the construction of the drainage system, 
affected the general efficiency of the same? A. — I know of no 
departures that liave so affected it. 

Q. — And if finally carried out to completion as originally con- 
templated, will do all that the Advisory Board of Engineers ex- 
pected to realize? A. — I have seen nothing to make me doubt 
that. 

Q. — Is it possible, or not, Major, in drawing up a general plan 
of a system with general specifications, to make such plans and 
specifications so complete in detail that they can be carried along 
afterwards in doing the work, without some minor changes to 
meet local conditions ? A. — I think not, in any work of any such 
extent or magnitude as this proposed drainage. 

Q. — There will always be some features of the entire system 
which can be improved upon by a closer study of local conditions, 
I assume? A. — I think so, certainly. 

Q. — Which will tend to benefit rather than deteriorate the 
efficiency of the system when completed? A. — Yes, sir. To 
assume otherwise, would be to suppose that people never could 
learn anything. 

Q. — The order that was outlined by the original Board — ^Ad- 
visor\' Board of Engineers, in which this work should proceed, was 
fixed with a view to accommodate the largest number of people 
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and the most densely populated territory^ I suppose? A.— I think 
it is so stated in the report. That is my recollection. 

Q. — In view of your information and knowledge on the sub- 
ject at the present time, would you still adliere to recommending 
that order of constructioti as then outlined? A. — I think so, 
Yes, sir^ 1 can say I would, 

Q. — And kno^ving what yon do, and from* the conditions exist- 
ing at present, you would still adhere to recommending tlie de- 
partures that have b^en made, in which you concurred at the time? 
A, — Yt*.s, sir, with my present knowledge. 

Q.^ — There is nothing that has occurred that would induce yo 
to change your opinion upon any of those departures? A. 
Nothing that has occurred that has come to my knowledge. 

TESTIMONY OF MR, W. C. KIRKLAND. 

The Chair — Mr. Kirkland, you have been assistant enginee 
in this work for a number of years, and are now the successor 
of Major Harrod? A.— Yes, sin 

Q. — Can you tell us what you know concerning tlie departures 
that have been made on the plans that were originally adopted; 
with reference to design, and also w^ith reference to any departures 
that may have been made in connection 'with constructioti^ particu 
larly in regard to cement, which lias been a subject speciall 
brought before us? A. — In the first place, with regard to th 
pumping stations; you wish me to explain in regard to th 
maps ? 

Q. — You have heard the testimony of Major Richardson? A. 
Yes, sir. 

Q, — .4nd if you have anything else to say, that he has no 
brought before us, if you will kindly dwell a little more on tho 
than on those matters that have been mentioned, that is abo 
what we desire. A.— With regard to the pumping station 
Pumping station No. 6, shown on the plan, has been moved 
short distance towards the lake. Pumping station No. i, w 
moved from the New Basin canal to Melpomene street, its pr 
ent location. 

Q. — ^If you agree with the changes as shown on this plan, 
hibit C, and which were mentioned by Major Richardson, it 
save considerable time and obviate the necessity of going full 
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to the details. Does exiiibit C correctly show the changes of 
e stations and the general lines of canal. Please examine all 
e changes that are indicated on exhibit C, and state whether 
u have anything to offer in criticism thereof, and do the 
anges thereon indicated^ meet with your approval? A. — Yes, 
r; the plan shows distinctly, the changes that ha%^e been made, 
y.— By whom was that plan made; under your direction; the 
plan showing the changes? A,— No, it was not made imder my 
direction. One point I would call attention to, I think, where 
it differs from the original plan in one feature, and that is that 
pumping station is now designed to discharge into Lake Pont- 
chartrain^ and I believe the plan that was substituted for this plan 
bown here now, contemplated discharging taward Lake fiorgne, 
Mr. Benzenberg— Exhibit marked D, shows that, does it ? A. — 
ICS, sir. That is the only difference from the plan that was 
lopted under the general specifications of 1895. Those specifica- 
Dns contemplated, as shown on that plan, discharging all into 
ke Eorgne, and tiiat is the only difference in the pumping sta- 
5ons with the exception of minor changes Iq the lift o£ the 
>iimps, 

Q, — Ultimately, station No. 3, by' the completion of the main 
^nal, can discharge into such main canal and into Lake Borgne? 
-Yes, sir. 

The Chair— Do you approve now, of this change of station 
10. 3 ? A.— Yes, sin 
Q. — ^You approve of all the changes as shown by the red marks 
exhibit C? Yes, sir. 

Q.~Now exhibit D shows the progress of the work. The 
Rouble red lines show, do they not, the drains that have been 
«>nipleted, the single red lines, those under construction, and 
i^e dotted Unes, those advertised, do they not? Yes, sir; that 
epresents distinctly what has been completed, what is under 
instruction and what is contemplated at* present 
Now with regard to changes from the original plans, so far 
the construction of the canals is concerned, the only changes 
at I know o£ that could be called a departure from the original 
ilan, is the narrowing of the St. Louis street canal and the omit- 
ins: of the sub-charmel in that canal The changes that have been 
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' ^-.uio. wore absolutely necessary. As to the 
.. : •^••.ViV.\ placed on the canals, they were not 
vi." i '.M\c bv-vn. For instance, I will call your 
.« two sections which were more carefully 

? .:v si^vtions it was not contemplated to build 
\\».'ie irade up, and this is a grade in two sec- 
\-. \ ou will notice that the flood slope in this 

•I'-ier Uutoni. It became absolutely necessary 
uiile. riiose were changes which were made 
' ',!k* cvuistruction when started. 

rile profile you refer to, was on what is 

i ' \ Yes, sir ; and the profile of Julia street. 

ii .1^* \M moan to say that this change of grade 
■w v'iijiiiiKil plan, do you? A. — Sheet 13, of 

X- »Mi«;nul plan. I mention this case to show 
^iMiiLjo ilat^was made, that in the grades, w-as 
,.»! \ enable the canals to be constructed. This 
.-.'4'Aiiiioied with a cover, if the flood slope was 
vu l^ slu»wn on the plan. The changes in the 
».rM\. when the width of the majority of the 
J, M\vMi U\ those specifications, was taken into 
...Aiexl tully, and in more or less frequent de- 
.i.i: .MMv- as u> the width and sizes of the present 
. i \v! \ v'^^M'ly to what was originally intended. 
• -i^ vii».u»mary practical slope was in all cases 

■ ^ .:ie limil i»f the natural grade of the streets 
x'x'x.nion-i at the pumping stations were 
, • (he s.'ur.e as the original plan. 

^.»/ \\w\\ system there was only enough 
, , \\ ' \. N'es, sir; and to secure a road- 
'ii\Mnal grades I will say, a great many 
. .-I ils- x.n);ils with the view of constructing 
ihrin; (|uite a num1)cr of thorn, and 
. v > V X- . ilu-v were too high to construct a 
,v wiMild have admitted of water stand- 
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]\Ir. Carson — Were all the changes that were made, so far as 
you knew, the result of additional study and additional informa- 
tion to that possessed by those who made the preliminary plans, 
or original plans ? A. — Yes, sir. 

Q— And you regard all the changes that have been made, as 
improvements? A. — Yes, sir. The only change that I believe 
could be questioned" at all, was the omission of the sub-channel 
in St. Louis street, and, in my opinion, it is impracticable to con- 
struct that in the soil, of this city, to obtain a good and suitable 
structure afterwards, and that omission was, to a great extent, 
overcome by the substitution of the two flushing pumps into the 
canal from the old and new basin, which enabled them to attain 
the same obect as a sub-channel. I understand there is a flush- 
ing pipe at the head of St. Louis street, and another at the head 
of the basin. 

Mr. Benzenberk — ^A flushing pipe in connection with the naviga- 
. tion canal ? A. — Yes, sir. 

Q. — So that any deposit there in the main channel during dry 
weather, could be washed down towards the pumping station? 
A. — Yes, sir ; the capacity of the flushing pipe at St. Louis street 
is sufficient to create a velocity below the walls of the canal, in 
the sub-channel, as it were, of the present canal, of three feet per 
second, and that would wash any material out. 

Mr. Carson — You thought that* the sub-channel was an im- 
practicable piece of engineering, under the circumstances that 
existed there ; that is, if it had been put in you would have had 
an unstable, structure, or one of doubtful stability? A. — Yes, sir; 
that is, if a reasonable or economical and practicable amount of 
money had been expended in putting it in. Of course, if built 
out of solid stone, it would stand, but it wasn't practicable to 
construct it in this soil, in line canals emptying, as the original 
plan shows, into mud canals in the upper district. It would 
also, I believe, be almost of no value, because it is impossible, 
without lining those canals, to construct an earthen canal in this 
city to that depth; in fact it is almost impossible to construct an 
earthen canal below an elevation of eight feet, and most of the sub- 
channels, if they had been put in, would go below that elevation. 

Q. — What do you mean by eight ? A. — Eight feet above Cairo 
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^latiini* As you know, the maximum elevation of any of the flood 
slopes, was considered to be 15, so the Qoard decided, and I tliink 
!t was a proper decision, for it was impracticable to dig canalj 
10 a depth below five, even when lined with masonry. 

Q. — Are vou familiar with all the work that lias been 
struc.ted here? A. — Yes, sir. 

Q. — Do you know of any defects that exist in it ; that is, in the 
construction. Do you know any places where the masonry is out 
of shape, out of line^ bniging-, or faulty construction of tliat kind 
A.— No, sir: and 1 may say I have made an inspection of all 
drains and canals. 

Q.— If there are any bad places, we want to see them, and th^! 
15 the reason I asked* We want to get hold of thedefects more 
than the good points. A. — There are no places that I know of, 
that are defective, and if they were bulged out of line, why tb 
have been repaired. 

Q. — I mean existing now? A. — No, sir. 

iMr. Ben^eriberg^ — It is generally conceded that the omission 
the sub-channel, so-called, was made necessary because of the 
nature of die soil in which it was to be constructed? A. — YeSj 
sir. 

Q,— And if that character of soil had been known beforehand, 
the construction of the siib-channel woidd not have been advo- 
cated or planned? A. — ^Well, I can't say as to that. 

Q. — In your opinion? A, — My opinion is that they couldii*t 
have cotUeniplated a design of that character if they had known 
the nature of tlie soil on which the foundations reste4. 

Q.— You have been conTiected with the commission ever since 
the work under the changed plans, was begun? A. — ^Yes, sir. 

O.— Do you know of your own personal knowledge, that it was 
ever cosxieniplated that the discharge of dry weatlier flow and 
ordinary rahifall into Lake Borgne, was to be abandoned? A, — 
It has always been utidcrstood it would be abandoned when 
Broad street canal was completed. 

— What I mean to learn from you, is whether it was 
thought that tlie Broad street canal, during tlie dry weather 
and ordinary rainfalls, was to be abandoned : whether th< 
of tlie first plan was to be aliandoned? A.— No, sin 
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Q. — Is it, or has it been in your mind to abandon that feature 
of it since you have become Chief Engineer? A. — No, sir. 

Q. — As Chief Engineer, you propose to still carry out the en- 
tire scheme of the Advisory Board of Engineers as submitted by 
them, as soon as funds are available? A. — Yes, sir. 

Q. — You have never known that it was ever contemplated on 
the part of the Drainage Commission, that the Broad street canal 
was to be abandoned? A. — No, sir. 

Q. — But that the discharge of the dry weather flow and of the 
rainfall, into Lake Pontchartrain, was simply a temporary ex- 
pedient? A. — Yes, sir. 

Mr. Carson — Have you seen any evidence, after storms or 
otherwise, that this change in the size of the St. Louis canal was 
an error? Has there been any physical evidence of any kind, 
following great storms, that made it appear to your mind that 
they had gotten the size of the St. Louis canal wrong, and that it 
ought to have been bigger? A. — No, sir; there has never been, 
I should say, a good opportunity to obserye that, as the pumping 
station No. 2 has never been capable of carrying off the water 
that the canal would discharge. They are not at present in opera- 
tion. 

Q. — Do you know about the condition of the screen on the 
suction side of the No. 2 pump. at the time of the storm of last 
Friday? A. — Yes, sir. 

. Q. — What was the condition of that screen? A. — It served as 
a dam for the water. 

Q. — What made it so serve, and how did that happen? A. — 
The smaller stuff clogged into the dam. The screen, of course, 
couki be removed whenever the canals were all completed and 
in proper working order. It could be then removed entirely. 

Q. — How much of a dam did that make; that is, how much 
higher did the water stand on the up-hill side of the screen, than 
it would have stood if the screen had been entirely free and. not 
clogged up. Have you any idea? A. — Fully four feet, the differ- 
ence would be, if it was as reported. I didn't see the condition, 
**tiyself. 

Mr. Venable — In view of the statement just made to Mr. 
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Carson, considering any overflow tliat may have occurred alo 
this tributary to pumping station Ko, 2, as caused more by the 
screen, whicli withliekl a head of four feet, or as caused by the 
pumps not being in operation, which were originally designedS 
for a head of three feet — this question is intended to apply only 
to the present instance, and not to have any bearing upon the 
condirion of pvtmping station No. 2, itself, and is mad^ because 
it is quite possible that such an obstruction as is caused by the 
screen, may hav'c been causing similar trouble in the past, which 
has been ascribed to the condition of the station to a greater ex- 
tent than is actually the case, 

Mr. Kirkland— I simply asserted, when asked the question i 
the diminution in the width of the St. Louis street canal had bee 
evidenced by the flooding of the streets in that locality, that 
good opportunity had not been afforded to observe that, as th 
pumps at No, 2 had never been capable of carrying the disdiar 
of the canal. In this particular instance, the flooding was caused 
by the screens in the canal and not by the inability of the pumps, 
but it does not follow that the pumps would have been capable of 
carrying off the water, had it not been dammed tip by the screens, 
I asserted that the conditions favorable for an inspection^ 
never occurred. 

Mn Venable— I would like to state, as a matter of fact, 
the piimps are not now in a condition to perform the duty o 
the stadon, as the changes to produce the higher lift are now 
progress. I merely asked the question in order that there might 
not be a misapprehension in regard to the conditions produced 
in the city by the incompleteness of pumping station No. 2, for 
this head which has just been spoken of, would evidently exist, 
and eyidently has existed in time of storm, whenever the pumps 
were in operation, as well as on the recent occasion, and if there 
is a cause there which brings a head of four feet, which is not 
contemplated in the systan, the pumps at No. 2, which were 
originally expected to Hft a head of three feet, cannot be expected 
to entirely relieve the situation, and many of the overflows that 
have been ascribed by citizens to the pumps themselves, have doubt- 
less been caused, in part, and, apparently, in a very large part, b 
the condition of the screens. This is the first time that this m 
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ter has ever been brought to my attention. Pumping station No. 
2 has never been entirely completed and offered for test, although 
the drainage of the city has been passing through it for several 
years, there being no other path for the drainage to pursue, and 
during a part of that time I think that this cause that has just 
been mentioned, has been very readily remedied, so that some 
method of pumping must be found immediately, or before this 
pumping station No. 2 can undergo this test. The station is, at 
the present time, in the hands of the Drainage Commission for 
drainage purposes, to the extent of its capacity. When the new 
motors and pumps are installed, it will pass into the hands of the 
A^'^ational Contracting Company for a fifty day test. That is the 
actual condition. If the screens can be removed or altered, that 
head can be removed from the station. 

Mr. Kirkland — It is not a continual head. My understanding 
*s that that screen was put in the canal at the instigation of the 
P^mp men, and it will he taken out and removed just as soon as 
^^'c have the pumps under our own control. The screen was put 
at the instigation of the pump men, as they said they would not 
^ responsible for any breakage caused by timber or anything 
passing through the canal. We put the screen in, and it has 
^^n found that it obstructs the flow of water. 
^ -^Isjor Harrod — I made the same statement, yesterday, that Mr. 
^"^^^l^rland has to-day. I did not intend to raise the question of the 
''^^Ponsibilitv of the contractorfor the overflow that occurred 
^^st Indav.' . 
^Xr Venable — I did not consider that that question was raised, 
this information has just come to my notice, the station not 
in the hands of ihe Contracting Company at the present 
tinx^^ and that brought forth my enquiry. I don't know that it 
^^x^s upon the matter, but the condition was a surprise to me, 
^ric.\ J think the point I mentioned should be on the record if the 
titer of the head against the screen is regarded at all. If that 
<lone. I think the remarks I have made should be regarded, 
also. 

'^wlr. Benzenberg — The screen was not a feature of the original 
P^^n, or scheme, was it? That was put in later? A. — It was 
P^'^t in, I believe I am correct in stating, it was put in on account 
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of the pump people, the Allis people, making a demand on the 
Draina.^^e Commission for a screen as the pumps were hable to 
be bro^:en before they could liand them over to the Commission, 
Isn't that the fact, Major Harrod? 
Major Harrod — Yes, sir, 

Mr. Benzenberg — Was any timber or large pieces of floating 
material intercepted by that screen? A. — Yes^ sir. 

O. — Fron\ what so^Jirce did that timber arise? Where did it 
come from? A, — From the contractor leavings it in the canal; a 
portion of ii. It might not have all been so, but it was the action 
of the contractor, some times. There were openings in the canal 
in several places, and boards and other things would naturally get 
in, but in that case the contractor allowed pieces of timber to be 
in the canal. 

Q.^ — Those conditions still exist, together with liability of tim 
ber getting into the canal? A.~No liability at present, no, sir; 
not of any large sized limber getting in. 

Q. — The pumps which are intended to lift the storm water, are 
what are known as screw pumps, are they not? A. — Yes, sir. 

Q. — ^Consisting of a series of thin blades ca5t on a hub? A. — 
Well now, 1 thnik they are bolted to the hub. 

Q.— They consist of thin, cast iron blades, and the space be 
tween them would not permit the passage of any timber? A, — ■ 
All the timl3*;r that went in that direction. 

Q. — -It would have to be short pieces of timber, wouldn't it? 
A. — Yes, sir. 

— Now^ thi.*! timber would naturally cause the breakage o' 
these blades? A. — If they had caught the timber. 

Mr. V^enable — Did not such a breakage of blades actually hap- 
pen at pumping station No. 6, where othei pumps were installed ? 
A,— I rnn not positive ; I think there was a breakage of some kind» 
though I don't know whether it was due to that cause, or not. 

Q. — .And every pumping station in which a vast variety o 
floating material is to be found? A. — ^Yes, sir; and there are als 
large screens which will have to remain. 

Q. — There are screens at 6 and 7, which will have to rcma" 
there for that purpose? A, — Yes, sir, 

0. — It was possible, also, during the period No. 2 was in opera 
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tion, and when the screen was placed there, that other parties, 
and not the contractors, for instance, children, could have placed 
timber or other tloating material in that canal which would after- 
wards reach the stations? A. — Yes, sir. 

Mr. Carson — You haven't touched on the cement question, yet. 
Did you help to prepare the new specifications at the time the 
steel cement was first used? A. — No, sir. 

Q. — ^You have seen the masonry that lias been laid with the 
steel cement and that laid with the Portland cement ? A. — Yes, 
sir. 

Q. — The imported Portland cement? A. — ^Yes, sir. 

Q. — What difference in quality after the construction of mason- 
ry with these two kinds of cement, have you noticed? A. — You 
mean sreel Portland? 

Q. — Steel Portland and imported Portland? A. — Well, my 
observation has been that the steel Portland cement that is slower 
setting than the imported, and it is susceptible of being worked 
in a manner that the masons can shave down a joint with it very 
full and compact, whereas the imported cement that was used, 
lias a fast set, and it is very «lifficult to get the masons to keep 
the mortar tempered in such a manner that they will shove a 
joint as full as with steel cement. In other words, steel cement 
works much more like the ordinary plaster, lime and mortar that 
you use on a wall, and in that way I observed that all the masonry 
done with steel cement, wath the same amount ofsu pervision and 
the same degree of watohfullness from the masons, was of a 
firmer quality as regards fullness of the joint, and my observa- 
tion was that the cement was first class in every respect, whenever 
I tested it; whenever I tore up the masonry. 

Q. — That is, that where you have torn up masonry, you found 
that which was made with steel cement, apparently as good as 
that 'made with the imported Portland? A. — Yes, sir. The 
joints, ij fact, were also, from my observation, better shoved and 
fuller. It is impossible, of course, to always get a mason to shove 
the joints full and compact. 

Q. — ^You are spea'king about brick work. How about the con- 
crete? A. — I don't know of any particular difference, so far as 
the concrete is concerned. It was good concrete. All the con- 
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Crete T have taken up. of Portland and steel cement, lias been 
good. One was as good as the other, as far as ordinary inspection 
would show. 

Major Harrod — 1 would like Mr- Kirkland to say something 
about the character of the inspection ; whether there were a con- 
siderable number of inspectors, and whether they were capable 
and trustworthy. 

Mr. Kirklaod— The work, since its inception, has always been 
looked after, each canal, each, as a rule, by a rodman and inspector 
of brick w^ork in most cases, and an inspector of concrete, and in 
finishing, the inspector of concrete generally looked at it, 
. Mr. Carson — How were these inspectors selected. Were they 
selected on account of their experience and judgment, or on ac* 
count of any feeling of favoritism on the part of anybody ? A*— The 
first inspectors who were selected, were selected by an examina- 
tion ; a civil service examination ; or one similar to that, held by 
the Drainage Board, and subsequent to that^ inspectors were ap- 
pointed after they had been on the work as rodmen for a year or 
so; some more and some less, and had had experience in that 
character of work. 

Q. — The end in view in selecting them, was to get good men, 
and nothing else? A- — Yes, sir All the inspectors who have 
ever been employed, have been men who had experience, were 
good, honest, conscientious men and understood their business, 

Mr. Ben-ienberg — The inspectors in charge of the brick work^ 
the concrete w^ork and finishing, were continiioasly oti the work? 
A. — Yes, sir, 

Q.— And during all such work? A, — Yes, sir. 

Q, — They were not there simply for a short time and then went 
somewhere else, but they were on there continuously whilst such 
work was in progress. A,— Yes, sir. 

Major Harrod — There is no tr«th in the statement that was^ 
made here yesterday, that the supplemental or additional specifi- 
cations for the cement were prepared anywhere except in m 
offic, I want to contradict that. 

In regard to the matter of changes and departures from th 
plans, and the way they occurred, and so on, I want to call at-« 
tention, first, to Act No, 114, of 1896, which you gentlemen hav 
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here, section 4 of which say^: 'That said Commission shall have 
ftiH power to control and execute the drainage of the City of New 
Orleans, and may proceed to execute and carry out substantially 
the plan for such drainage, adopted by the Council of said city, by 
Ordinance No. 10,091, Council Series, approved July loth, 1895, 
so far as it may find said plan desirable and practicable, with the 
right, however, to modify the same as in its judgment circum- 
stances may require.** 

Specification C, page 8, paragraph 15, says: ^'Should the en* 
gineer in charge, deem any changes necessary in the extent, loca- 
tion, grades, lines, dimensions or quantity of work required, such 
changes shall be made by the contractor at the same rate of com- 
pensation as hereinafter stipulated*" 

TESTIMONY OF GEORGE a EARL. 

The Chair — Mr. Earl, Major Harrod has mentioned your name 
to us as being one who has some knowledge of this work. Will 
you kindly state your connection with it, and also what you have 
to say regarding any departures that may have been made from 
the plans and from the specifications? A.— I have never, but once 
for a short time, had any connection with the drainage work, and 
that was in the repair of the cave at St. Louts street, which %vork 
I was designated to supervise, representing both the National Con- 
structing Company and the Drainage Commission, having been, 
myself, inside of the work there. The work was being done, under 
the contract, as extra work, at, of course, plus a percentage, and 
it was put in my hands, 

Q.— What was the nature of this cave? A, — It was a short 
section of wall which had moved in and down at the bottom, let- 
ting the beams down, as I remember, about two feet, and dis* 
rupting the bottom. 

Q. — This was on the St. Louis canal? A. — Yes, sir. 

Mr. Benzenberg — Whereabouts? A. — At about Tonti street, 
— How far is that from pumping station No. 2 ? A. — ^About 
six or seven blocks, I should say- 

Q,^ — ^Go on. A. — Do you wish me to describe the repair work 
done there, oi speak as to the concrete, or give a history of it? 
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Q.— Give us what you know, first, if you know anything, re- 
garding dep£:rtures from the specifications, and if you haven't 
anything to &ay as to that, about your own experience in the con- 
struction of this work? A, — Do you desire that I should start, 
first, on the basis of departures as to plans and specifications ? 

Q. — If you can add anything to what is before its already ? A,^ — 
I don't think I can add anything at all, m far as that is con- 
cerned. 

Q. — ^Did you hear what was said? A.— I heard Mr, Kirkland 
and part of I^fajor Richardson's testimony, only, 

Q. — Can you confinu what you heard them say, or is there any- 
thing yon cannot confirm? A. — Yes, sir ; so far as my knowledge 
goes, everytiiing that they said is correct. You will understand 
that I have not had much connection with the work, and therefore 
not a very particular knowledge of it: not that knowledge that 
they have, but my impression is that there has not been a general 
change that was mentioned as a departure from the plan, which 
was not wise and looked towards economy in the interest of the 
city. 

Q. — ^Now with reference to the construction of the work. You 
superintended some repairs you said. Can you tell us about that? 
Can you throw some hght on the stil>ject as to which we are mak- 
ing enqnirj^? A. — h% to its construction, 1 found all of the w^ork 
in thoroughly good condition, both in the concrete and in the 
masonry. There was used steel cement in the upper section of 
those wails that we had to tear into a little- that is, they used 
steel cement in the arches, and concrete in the bottom, and vvc had 
to cut into some of that^ and so :^r as thecemcnt was concerned 
and the setting of the concrete, it appeared to have given thor- 
oughly good service. It was as hard as anything I ever saw. 

Q.— Had tJie caving in that you speak of, any relation to the 
character of the material that had b^en used in this work? A. — 
No, sir; not to niy knowledge, 

Q. — What caused the wave? A— There was a track running 
parallel with the canal and close to the wall, and the wall rested 
there on a planl^ foundation, with a soft sub-stratum underneath, 
and 1 have always believed that the vibrations caused by passing 
trains caused that wall to settle, and that settlement forced out 
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the supports of the masonry, letting the wall clown and in, in the 
condition in which it was. 

Q, — ^The masonry where? A. — Under the wall, 

Q, — And in the canai? A.— Yes, sin 

Mr. Benzenberg^ — ^Did the work slip at the same time it fell? 
A. — Yes. sir; it went down and in, both, about two feet, 

Q. — The cause was therefore due to the insufhciency of the sup- 
ports of the walls and foundations ? A. — ^And insufficient strength 
of the thin layer of concrete in the bottom, which broke through. 

Q. — Raised up? A. — ^Yes, sir. Had the resistance between the 
walls, at the bottom, been strong enough to hold so that they could 
not have come together, I don't think the cave could have oc- 
curred. 

^Ir, Venable — Was the construction modified after that? A. — 
Below^ that point they had driven piles, but whether the driving 
of those piles was subsequent to the occurrence of the cave, or not, 
I do not know. 

Q. — I was speaking of the part you restored ? A. — In that part 
that was restored, of course the construction was modified. They 
used there, a timber bottom. 

Q.— Simpiy to hold the two walls apart? A. — ^Yes, sir; sub- 
stantially an inverted arch was set in there, and the canal, from 
that point out to station No, 2, except such portion as was on 
piles, was reinforced in the same way for fear that a similar ac- 
cident might occur anywhere in that line. 

Mr. Ben^enberg — You say repaired ; you don*t mean there were 
any accidents in it? A. — No accident, no, sir. There had been 
some slight settlement, and, as I understood it, Major Harrod 
thought it would he better to guard against any similar accident 
by a reinforoement of the bottom. 

Mr. Venable— Is it your opinion that the plans now being em- 
ployed on canals of moderate width, namely the placing of cypress 
planks across the entire bottom of the canal instead of walls on 
the side*?, that this planking in the bottom » not rigidly cotlnected 
together, is a superior construction and likely to prevent such 
accidents in very bad soil? A. — I have always believed that the 
safest method of constructing these canals, w^herever economy 
permitted it, was to excavate to a level foundation and to build 
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up from that foundation. In other words, the upper section 
there^ is the one that I would certainly prefer. 

The Chaii— I would ilke to have your opinion regarding the 
change of the side walls. In the old plan there was a solid batter, 
and in this new plan there is a vertical wall with certain other 
corresponding changes. Have you any opinion as to the merits of 
those two designs? A. — ^The vertical wall, it seems to me, is a 
better form of construction, 

Q. — And that is the plan which has recently been adopted for 
some of the canals ? A.^ — Yes, sir ; I understand tiiat is the lower 
plan, 

Mr, Carson — On exhibit H, which is the original style of con- 
structiofi, and which is the later: the upper or lower? A— Well, 
the St, Louis canal, where the cave occurred, was built sub- 
stantially on the lower style of construction. 

Q,— And this, the upper stj^le on exhibit ^H, is a lower style, 
is it? A,— Yes, sir; btit the St. Louis canal was a very wide 
canal, and this is only adapted for the narrower; not for the very 
wide canals. They are now being built, I believe, on piles. 

Mr. f^enzcnberg — Mr, Earl, you are fairly familiar with die 
nature of the soil encountered in the construction of the larger 
canals like the St. Louis canal? A. — Yes, sir. 

— You are familiar with the character of the soil encountered 
at the lx>ttom of the canal? A, — Specially with my work at the 
cave, ves, sir, 

Q.— Was it, in your opinion, practicable to construct what was 
called the sub-channel in connection with the St Louis canal? 
A, —Not economically practicable, I think it would add very 
much more to the cost of the work; more than would be justified 
by the value of the work in operation. 

Q, — In your opinion, that sub-canal was impracticable on 
economical hnes because of the character of soil encountered at 
that depth? A,— Yes. 

Q. — And in your opinion there were sufficient reasons for the 
abandonmmt of that sub-canal or sub-channel? A. — Yes, sin 
1 never Ijelieved in it, from my knowledge of the soil, even before 
it was abandoned. I didn't like it. 

Fhe Chair— Can you tell us anything more about the character 
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of the material found in those walls, or have you stated all? A. — 
I think I have fully covered it. I didn't find anything to object to, 
at all, :n the character of the material used. I don't think the 
cave was caused, in the least, by the material used, in any way or 
shape. I am certain of that, 

Mr. Benzenberg — Mr, Earl, has your connection with the work 
of the Drainage Commission been suiBciently intimate to permit 
yon to become acquainted with any conlemplated change in the 
scheme or system , if such was contemplated? A,— I think I 
know of all of the changes that have been made or contemplated. 

Q. — Do you know whether it was ever contemplated that any 
part of the scheme as outlined by the Advisory Board of En- 
gineers, was contemplated. That is, to your knowledge was it 
ever contemplated that the Broad street canal, which would dis- 
charge the dry weather and storm flow into Lake Borgne, was 
to be abandoned? A, — ^No, sir; I have never heard any mention 
of the ultimate abandonment of that canaL The fact is that all 
of the pumping stations are being built specifically with the view 
of the ultimate construction of that canal. The pits are being con- 
structed to put the pumps in place to work in that direction when 
they complete the canal. 

Q. — And the carrying out of the scheme on the present lines, as 
instructed is simply limited to the financial ability to construct? 
A. — Yes, sin 

Mr, Carson — I woidd like to ask if exhibit C shows the main and 
important changes that liave taken place, as indicated by these red 
lines? A,— <!overs all that I know of, I believe, and more, because 
I did not know of this on Birch street. I vt'ould like to add to that, 
that I would not regard a single one of those as true changes from 
the original plan, at all. They are merely slight variations in the 
canals and pumping stations that would depend entirely on the 
expediency of construction. 

Q. — ^You think, then, that the original plan is being substantially 
carried out? Yes, sir, 

Q. — T would like to ask whether you know of any defective 
construction in any part of the work, so that we can go and see 
it ; anything that could be seen? A,— No, sir; I neither know nor 
suspect of any defective construction in any of the drainage canals. 
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I shoujfl, perhaps, say here, that I made a report, in conjunction 
with Messrs, Maloche and Tntweiler, specially in reference to 
the pnniping stations and certain matters that were afterwards 
covered by an arbitration committee, which report will, I presume, 
be put before you. 

The Chair — That covers your opinion of the work in a general 
way? A. — Yes, sir; that was the unanimous opinion of all three 
of m, snd we made that examination very carefully, doing what 
inspection wc could at the time, in the catials that were already 
buih. 

Mr. Venabk — I would like to ask Mr. Earl if that inspection 
was made with reference to certain specific differences between 
the Drainage Commission and the contractor at the time. That 
was the case, was it not? A. — Specially with that in view, and 
w^e were also asked to, in a general way, review the character of 
the work which had been done, and we didso. 

Q:— ^o far as those specific differences and disputes at tiie time 
w^ere concerned, they had little or no reference to, or tearing upon^ 
the character of the work which is now being examined into, had 
Uiey, any more than the proceedings of the same arbitration com- 
mittee which met later? A. — No, 1 would hardly think that they 
w^ould. It seems to me that that arbitration committee, in all prob- 
ability, settled ail those points, and that they are now dead issues. 

Major Harrod — would like to refer, for a moment, to the 
matter of the alleged proposed abandonment of the Broad street 
canah To my certain knowledge, tliat idea has never been enter- 
tained hy the Drainage Commission or by any of its employees. 
They have all regarded, and now regard, the Broad street canal 
that led into Lake Borgne, as an important and essential part of 
the caoah A charge of that sort w^as made at a meeting of the 
Progressive Union, and the Drainage Commission through its 
Executive Committee and engineer, made reply thereto, and there 
was another document which T have submitted to you, which I 
will ask you gentlemen to read, relative to the charge of abandon- 
ing the Broad street canah There was also a further charge that 
the order of procedure of construction was changed, and that also 
was answered. 

The Chair — (To Mr. Earh) — From your experience as an 
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engineer in charge of construction, carrying out a general scheme 
as outlined by an original Board of Engineers, is it possible to 
carry out such scheme afterwards, in construction, without some 
minor changes or alterations or departures for the benefit of such 
scheme? A. — No, sir; I don't think there ever was a scheme 
carried out absolutely as planned. That would be to assume that 
those who planned it were infallible. 

Q. — It is not generally contemplated tliat such a general scheme 
or plan prepared by a first Board of Engineers, would be so com- 
plete in all of its details as to meet every local condition that may 
exist, is it? A. — It certainly is not, and the passage that has 
been recently quoted here from the Act creating the Drainage 
Board, shows that, in that case the law did not so contemplate. 

Q. — 1 ask with reference to your general experience and knowl- 
edge of such matters ? A. — Yes, sir. It is impossible to prepare, 
in advance, plans that will cover the experience and knowledge 
g-ained . during actual construction of work which, if carried out 
under original plans, would be at the sacrifice of economy and 
the subsequent advantages to be gained by listening to discussions 
together with the experience you are constantly gathering in your 
work. 

The Chair—Isn't that particularly true with work of such a 
complicated nature as this? A. — It is especially true in soil and 
conditions as existing in New Orleans. 

Q. — It would be less true in the case of a bridge superstructure, 
something ihat can be determined with much greater exactness 
beforehand, than a work which is mainly dependent upon what 
you have under ground ? A. — Yes, sir ; much less. It is particu- 
larly true of any underground structure where the soil conditions 
are not absolutely known in advance, through similar prior con- 
structions. 

Mr. Venable— Would not the same remark apply to the con- 
struction of a pumping station or pump house for service, prac- 
tically new, a# was the case where such structures have been 
erected in the City of New Orleans, that changes in location, ma- 
chinery and arrangement, as well as in the actual structure itself, 
would necessarily have to be made from the original designs and 
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plans submitted? A. — I should certainly expect some changes 
to be required from any possible pre-considered design. 

Major Harrod — ^These six stations that were built, have all the 
pumps submerged. I thought it was surely the theoretical place 
for a pump, to put it under the water. In subsequent stations, 
I concluded, as those foundations cost about $50,000 and took 
six months to build, that it wasn't worth the difference, and the 
pumj)s in the new stations are not submerged. They have suction 
pipes and are put on the floor of the station. In addition to the 
cost of submerging the pumps, the operation was a very hazardous 
one. 

Mr. Carson — In the cases of those pumps in which there is a 
suction pipe, do you have any difficulty in maintaining a charge in 
them after they have stopped pumping for a time? A. — They 
have not been completed yet, but there is ample provision and 
security in the specifications for such priming apparatus as it needs, 
and to replace it when it is lost. We have a great deal of ex- 
perience in that line, on our tug boats on the Mississippi river, 
where the pumps are all on deck, above water, and we have no 
difficulty at all, in priming them. 

Q. — But is there some appartus for pumping out the air in the 
suction pipe? A. — ^Yes, sir. 

Q. — There is no foot valve in them, I suppose? A. — No, sir. 
The pumps in station No. 5, are on the floor. 

Q. — Station No. 5 is at Jordan avenue? A. — Yes, sir. 

Mr. Venable — ^^That station has been tested in operation, and 
found satisfactory. 

At 12:15 p. m. the Board adjourned until 2 p. m. 

The Board reconvened at 2 p. m., all the members being present. 

Major Harrod — When the Commission first went to work, I 
represented to them the absolute necessity of a close inspection of 
all the work, and with their consent I engaged the Pittsburg 
laboratory to inspect all the machinery, pump and rolled steel 
work throughout the North, and the Tulane University to make 
the test of the cement. Those tests, under the contracts of 1897 
and 1899, were strictly made according to the directions in the 
general specifications. Professor Creighton had charge of them. 
When this matter came up about the use of steel Portland ce- 
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ment, I called him in consultation and he assisted me in the 
preparation of the additional and supplemental specifications un- 
der which I consented that that cement should be used. He as- 
sociated with him at Tulane University, I think the Professor of 
Chemistry. All those tests were made according to specifications, 
by those gentlemen, and I was guided by the reports which they 
made to me. Those are the facts I wished to state, and I have 
asked you to invito Professor Creighton here to make any state- 
ment he choses. 

TESTIMONY OF PROFESSOR W. H. P. CREIGHTON. 

The Chair — You have madt jhose tests regularly, since the 
beginning of the work, I understand? A. — Yes, sir. 

Q. — And made them, of course, under the specifications that 
you drew up with the Chief Engineer? A. — Yes, sir. 

Q.— Of which I believe we have a copy. A. — Major Harrod 
has submitted a .copy to you, sir. 

Q. — What, in a general way, have you to say about that cement, 
as to your experience in testing it. How did it come up to those 
specifications, and how often did it fail? Give us your general 
idea as to the character of the cement as it was given to you ; aiso, 
how you procured the samples. What the samples showed, and 
so on, that we can get an idea of the whole process from the 
time the cement arrived here, until your report was made? A. — 
I think that every barrel of the cement, if tested at the factory, 
would have passed way beyond the specifications. We did reject 
some cement here, but there were local causes for that rejection. 
It was not due to any internal trouble with the cement at the 
time it was manufactured. One lot of cement, for instance, got 
away from them ; was lost and went down to Mobile, where it was 
sidetracked for a number of months. The cars were broken into 
by tramps, to sleep in ; the rain beat in and the cement was spilled 
all over the place, and there was a general upsetting of everything, 
and those samples of cement were rejected. There were other 
samples of cement that did not come up to the specifications, and 
for a long time it troubled us to know what was the cause, but 
we finally found out that this cement, if exposed to a damp atmos- 
phere, takes up carbonic acid and becomes carbonated. Surface 
cement thus deteriorated is not good. A large number of samples 
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of this cement were sent tip to the laboratory, and some few were 
rejected » Probably if these latter samples had been taken from 
the interior of the sacks, the requirements of the specifications 
would have easily been exceeded. In other words, this cement 
takes up carbonic acid in a damp atmosphere, and it will not do it 
in a dr\^ one. We investigated this, storing the cement on the 
floor of the chetnical laboratory, and made it take up different 
qtiantities of carbonic acid by different lengths of time of exposure, 
and we analyzed and tested it mechanically with approximately 
2, 3, 4, 5 and nearly 6 per cent of C.2 O- With an increased per- 
centage oi C.2 O, was increased deterioration, but the cement 
itself, outside of that, is, in my opinion, as far as our tests go, 
as good a cement as could possibly be used in damp work. There 
IS none better* Kl<yoA cement briquettes will stand 150 to 175, 
and even 200 pounds, and at the end of two or three years will 
staml anywhere np to 400 pounds per square inch, tensile stress, 
to 430 pounds. 1 have broken them up to 430 pounds, say a dozen 
of them, three years old, made with standard ^nd, and there is 
abiit^lutely no deterioration. Even if you make concrete with de* 
lerionitcd cement, viz.» cement containing carbonic add, the de- 
terioration is very slight, and in a large mass would not amount 
to much. It would take a long time to cause a perceptible amount 
of delenoration, because the surface would ftll up with something 
that would stop this action. I don't think the action would go on, 
I don*t think the cement has any particular quality that would 
cause sitcli h disintegration as you would have in the 'case of 
over-bunu cement, ^vhere, hi hydration, it gets cracked. If any 
deiertorated sieel were used, you could just clean off the surface 
and put on fresh steel oemeni and all funher deterioration would 
W ended, btvause \ou would stop all chatioe for that to occur. It 
WDukl be much like the rusting of a steel building, which yoii can 
stop by putting w little fresh paitii on the outside. So, for under* 
ground work, 1 eonsiikr ii an ideal cement. I woiitd certainly 
recommend it for any future work where it would be subjected 
!o dampness. It is very tonjjh, not brittle ; more tough than britlle. 
It is strv^ng, and meets e% cry iiualitication required. 

Q.— How much sulphur did you find in it? A. — The sulphur 
quesdoit wis gone intOv The cliaiige is froin calcium sulphide into 
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hydrogen sulphide. For a long time the sulphur question was our 
hete noir. Calcium sulphide is not dangerous. It was limited to 
one and a half per cent, and the magnesia we limited to three per 
cent, which is well inside of the limits. In that matter we were 
particular. The samples did not have an excessive amount of 
either sulphur or magnesia, and, as far as we can see, from the 
best German authorities, we were on the safe side. 

Q. — To what do you attribute the softening of the cement on 
the outside, after it has i)een exposed to dr\' air? A. — It loses its 
water of crystallization. 

Mr. Carson — Do you refer to this after it was set? A. — Yes, 
sir. It is not a cement that I would recommend for dry work. 
It is Hke a mule that would be all right for a cart, but would not 
be good for a carriage. But for certain kinds of work it is an ideal 
cement. For sidewalks it would fail utterly, and for surface work, 
but if you put it underneath, in the damp ground, it makes good 
work. 

The Chair — What can you say, in that connection, in regard 
to the limit as to the scale of humidity? A. — Well, if placed in a 
saturated atmosphere it -will not lose, its water of crystallization. 
Its surface might lose its water of crystallization, but the interior 
would suffer such a loss very slowly. 

Q. — ^You don't know about what degree of humidity would be 
the limit? A. — No, sir; that I couldn't tell, because my experi- 
ments were those carried on in accordance with the regulations, 
which required that the cement was to be put in water six and 
twenty-seven days, and so on. So far as the specifications go, I 
am not required to keep briquettes over twenty-eight days, and 
yet I have kept some of them from the beginning. I have some 
made four years ago. 

Q. — Have they been in water all the time ? A. — Yes, sir. 

Q. — Have you kept any in the air? A. — No, sir; practically I 
have not, because my laboratory is especially dry. 

Mr. Carson — You think the proper name for this cement ; this 
steel cement, is Portland cement? A. — Well now, we can hair 
split on that indefinitely. It is not, of course, a burnt cement. 
You see the product is not burnt and then re-ground, and that is 
the reason why it can pass 90 per cent on a 40,000 mesh sieve. 
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The Chair — And that is the distinction now made between Port- 
land cement and slag cement, Or, as it is now called, pozzulavi? 
A. — ^Yes, sir. They are burning cement now, and making it a 
true Portland, 

Major Harrod — We are now using one of those true slag Port- 
lands, here, 

Mr' Carson — Have you a record of the tests that we could 
readily get hold o£? Have you tabulated them in any way? A, — 
I have a lot which I brought with me, but I did not put down the 
hot and col-d pat tests, as the cement always passed such tests. 

Q. — Do you know what the result is as to shrinkage and cracks? 
Supposing you make up a mass of monolithic concrete with this 
cement, does it behave like the ordinary Portland cement, in the 
way of shrmkage and cracks? A. — You would have to ask the 
people on the work who made observations, as to that. My tests 
were only those made in the laboratory. 

Q— 1 didn't know whether shrinkage and cracks would be 
more oi less liable to occur with this than with the Portland ce* 
ment? A. — A large amount of the tronhle tliat occurs with cement 
is caused by over-burnt cement. If you get over-burnt cement 
and it is not properly hydrated when it goes into the work, then 
you have eKpansion that nothing will stop. 

Q. — A more common trouble with Portland cement, is shrink- 
age ; at least that seems to be the universal opinion. A. — I have 
made enquiries as to how this cement has behaved on the work, 
and all my informants say it is almost impossible to break the 
brick out from it. The best w^ay is to crush the brick with a 
pick. 

Q. — I see these are dated in 1900; have you got any that were 
made at the time they first began to use it? A. — Not with me. 

Q. — How far back do any of these go? A. — 1898, I think. 
The record of cement at the works runs higher than these. They 
have sent me the records of their own testing, and their tests are 
a great deal higher than that. They run regularly at 20a pounds, 
say in seven days. 

O— How do yoit explain that? A. — Well, its a difference in 
manufacturing the cement briquettes. They get their cement abso-* 
lutely fresh from the mill. 
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Q. — You mean to say there was a deterioration? A. — No, sir; 
but they ram the cement a great deal harder than I do. They ram 
the cement with a round stick about three-quarters of an inch in 
diameter. 

Q. — These are merely copies of your records; I suppose ? A. — 
Yes, sir. 

Q. — This doesn't show the fineness? A. — The fineness invari- 
ably went above the specifications. Pats could be boiled for several 
hours without causing cracking. 

The Chair — How often did you make those tests? A. — They 
were made at different intervals. 

Mr. Carson— This one to three sand means by volume or weight? 
A. — By weight. That is normal sand. It will go through 20 
meshes to the inch, and is retained on a 30 inch sieve. I put it in 
Chicago, and pay nearly 3 cents a pound for it. 

Q. — Then this was not tested with this sand used here? A. — 
No, sir. 

The Chair — Did you make any tests with the sarid that has been 
used here? A. — No, sir; none with the sand used here. The 
specifications do not cover that. 

Mr. Carson — Have you any chemical analysis of these? A. — 
I have not any with me, but they have been made and checked up 
with those furnished by the Illinois Steel people. The principal 
thing, in the beginning, was to see that they kept down, in mag- 
nesia and sulphur, to the limits. 

Q. — But did the chemist occasionally make a complete* analysis? 
A.— Yes. 

O. — Well, could you ask him to send us some accompanied by 
a letter to identify them. A. — Yes, sir. 

Q. — How long have these specimens that you exhibit, been 
broken ? A.- -I can give you the unbroken specimens if you wish. 
These are about three years old, broken at about 430 pounds, one 
tp three sand. The specifications call for 175. This shows the 
whitening from the effects of the atmosphere. 

Q. — There was some statement made that' has appeared in the 
papers in general, that the specifications for that steel cement were 
made — in fact it was testified to here — that the specifications for 
the steel cement were made in the office of the Illinois Steel Com- 
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pany. Major Harrod has denied that that was the case, stating 
that tliey were made here. Can you throw any light on that 
qnestion? A. — T\\<t larger portion of those specifications I wrote 
personally. We had a regular conference, and that whole specifi- 
cation was the result of a conference between Major Harrod and 
myself, but tlie larger part, outside of three of the chemical con- 
stituents, were written by me. Major Harrod and I combined, 
and it is the joint effort of Major Harrod and myself, 

ilajor Harrod— To your knowledge, it was prepared in my 
office? A. — Yes, sir. 

Mr. Carson — Then that statement that it was made in the office 
of the Illinois Steel Company, is an untrue statement? A. — 
Absolutely. For instance, you can run down through it and you 
can see by some of these things that we had to consult with the 
Illinois Steel people so as to get it to correspond with their pro- 
duct. 1 wrote originally, that the barrels should weigh 400 pounds, 
to correspond with the German Portland cement, because I was 
cogniz.^nt of the fact that barrels could be tampered with. I have 
rejected cement simply on seeing the barrels, because I knew 
that thej^ had been tampered with. This cenfent is very fine, 90 per 
cent passing a 40,000 mesh sieve, 

Q— Did 90 per cent go through 40,000 meshes? A.^ — Yes, sir; 
and more than that. On my sieve I coimted the wires, and there 
are 220 wires each way, to the inch. It was sent to me as a ^Do 
mesh sieve, i have rejected a number of 50 mesh sieves, because 
they wer^ not standard* It is very difficult to get a 50 mesh sieve 
that is absolutely standard. They don't have the required number 
of wireb, tior wires of the right diameter. I counted these wires 
in several places in this sieve, and they numbered 220 each way, 

Q.~You say that 90 per cent will go through? A. — Yes, sir; 
and on the 10,000 mesh sieve you can get pretty nearly the whole 
of it through. Many of these statements are in my language. 
Pruhauly I wrote a number and Major Harrod suggested a num- 
ber. Wix instance, the words '*the cement must correspond with 
the labels on the barrels/* ''the composition/' 'Veight/' ''maker 
and place of manufacture/' "bills of lading must be furnished 
when requiri^d/' etc* were written by me. The exact percentage 
of 5i!ieia and Hme they would be willing to stick to, was agreed 
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to by Major Harrod and myself. I insisted on the magnesia and 
sulphur limits. You can't dictate that a man shall make cement 
exactly in accordance with your instructions, because they know 
more about it than you do, and all that I required was that any 
deleterious elements should be eliminated as much as possible, and 
then I specified the strength required, and fineness required and 
the chemical analysis. I looked at it from a reasonable engineer- 
ing point of View. That the specification was written in the office 
of the Illinois Steel Company, is simply untrue. 

Major Harrod — Do you recollect what steps those Illinois people 
took wlien we held them up in order to investigate the matter? 
A. — As soon as any cement was rejected, they came down here 
and assured us that what they wanted was to ascertain the facts, 
because they were ignorant of any circumstance that would cause 
it to fail. I feel sure they stated the truth. The atmosphere up 
in Chicago, is entirely different from ours. They used fresh 
cement for briquettes, kept them four or five years and had no 
trouble, and couldn't see why there should be any trouble down 
here. They made every effort to get at the facts. We made tests 
from exposed cement, the samples being taken from broken bags, 
or from cement lying on the floor. These would give low results, 
and probably from this improper method of sampling, cement 
was unjustly rejected. , ; 

The Chair — You got all the cement in bags? A. — Yes, sir; 
that being the cheapest method of transportation, and the best way, 
if they use the cement fresh. 

Q. — How long was it from the time that this cement was fur- 
nished in Chicago, to the time that you gentlemen made the test. 
Have you any idea as to how many days or weeks, possibly ? A. — 
They ^-ndeavored to have it moved pretty rapidly. I think that, 
as a rule, they usually took about eight or nine days to get it 
down here, but 1 couldn't say positively, as I didn't follow that 
up. Th at wasn't my end. 

Maor Harrod — After we held them up and they sent down here, 
they changed their method of shipping, doing so frequently and 
in smaller quantities, and it was used more rapidly here. Didn't 
trust to storage in this atmosphere. 
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Mr. Carjaon — Professor, do you happen to have a copy of, I 
tliink, *'Cummings' American Cement?'' A. — Is it a recent book? 

— ^^Piiblished within a year or two }^ears. The reason I wanted 
it is Ijccau&e it has a lot of analyses of all kinds of cement A —I 
think Professor Wilkinson may have it. 

Q« — Would you be willing to see if he would send it down here 
and lend it to usr A. — Yes, sin 

The Chair — Did you make any analysis of the imported Port- 
land cement? A- — No, sir; the only thing we did was to make 
the hot pat and cold pat test and the samd and neat cement tests. 

Mr. Renzenherg — Didn't you make any tests of any Portland 
cement in connection with this work, at any time? A.~There was 
no chemical test in the specifications, except the steel 

Q. — T mean the tensile strength of the imported Portland ce- 
ment? A. — Oh yes, I made the tensile test, I made all mechan- 
ical tests. 

Q. — \t the time that you made these steel cement tests; during 
that same pt^riod? A. — Sometimes we couldn't get the steel, and 
they boiight other cement. 

Q. — Imported Portland cement? A. — Yes, sir. 

Q. — ^And you tested that, too? A. — Yes, sir. 

— How did the tests of die imported Portland cement com- 
pare with the teats of the steel cement? A. — Well, they are about 
the same. 

Q. — Of what brands were these imported Portland events? 
A. — Sometimes it was sent to me as a German Portland cement, 
and at other times it was simply marked *Tortland.-' The cement 
is brought to me. The samples were sent to me. 

Q. — By whom? A, — From Major Harrod's office, Mr. Shall 
collects the samples and sends them to me. He would write just 
enough to identify it ; so many barrels, and what station, German 
cement. Portland cement, and so on, but they have used other 
brands, of American Portland cement. 

Q.— Did you test those, too? A, — Oh yes, sir; they were all 
tested on the same plan, outside of the chemical tests. The limi- 
tations were that all eenient must not set in less than half an hotu", 
and must stand the hot and cold pat test, and that the strength 
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must come up to that of the steel Portland in any neat and sand 
lest. 

Q. — Did you make any test of American natural cement in con- 
nection with this work ? A. — Yes, sir ; Utica cement. 

Q. — In the same manner, 7 and 28 days? A. — No, sir; the spe- 
cifications did not call for sand tests. I made them, but the speci- 
fications did not call for them. 

O. — You only tested the neat cement? A. — I frequently made 
one to two and one to three sand tests, too, but the specifications 
did not require it. 

Q. — In any of the tests made of the German Portland cement, 
did the strength exceed that of the steel cement? A. — Well, now, 
I don't know. I could not say as to that, without referring to my 
records. 

Q. — What is your impression regarding that? A. — Well, they 
were pretty much the same; in the same general category, and I 
thiijk all of them had more strength than the work could actually 
call into question. The ground here only stands about 1,000 
pounds to the square foot, and the cement stands, one to three, 
anywhere from 300 to 400 pounds to the square inch in tension, 
which seems to me abundantly strong. 

Q. — Then from your knowledge derived from making these 
tests and experiments with cement of different brands and man- 
ufactures, what is your judgment as to the relative value of steel 
cement as compared with the imported Portland cement, which 
would be furnished under the specifications for the work under 
contract in 1897? A. — The cement that would have passed the 
simple specification would be infinitely inferior to steel Portland ce- 
ment. You had no chemical test at all. It might have contained 
any quantity of sulphur or magnesia, or anything else. You had 
to put further restrictions on it. It might have contained sand, 
and if very quick in setting, would have passed the 400 test in 7 
days. It could have been coarsely ground, because a 2,500 mesh 
sieve don't mean anything at all. Particles that pass through a 
2,500 mesh sieve have no value. The particles that are finer than 
40,000 are the ones that count. The original specifications were 
no guard#at all against an inferior cement. 

Q. — Were the specifications subsequently prepared by Major 
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Harrod and yourself, in your opinion, an improvement over the 
original specifications T A,— I consider them a vast improvement. 

Majcr Harrod — ^Did they give any better results in the work? 
A. — \'ery much better results. 

The Chair — Has there not been great progress made in the man- 
ufacture of Portland cement, and particularly American Portland, 
since those first specifications vv^re written? A,— I consider the 
modern American cement as the best in the inarlvet. Xo American 
engineer would dream of using anything else. 

Q. — You don't mean to say that that was the case in 1885? A. — 
All recently erected cement plants use the rotary kiln, getting uni- 
form results, and, it seems to me, a much higher grade of cement 
than we obtained previous to 1SS5, from an where. We don't 
manufacture three kinds of cement, under burnt, over burnt, and 
the right kind, but we manufacture the right kind all the way 
through, ft is all right now, while formerly there was no way of 
telling, except by a chemical test, when you were going to get 
over burnt cement. 

Mr. Benzenberg — I want to get one matter more dearly In my 
mind as to your judggment. The specifications subsequently 
drawn up and used for furnishing Portland cemait or steel cement, 
secured to the drainage commission the use of a higher grade 
cement than that which could have been demanded under the gen- 
eral specifications first adopted? A, — Yes. 

Q.— Would it have been possible for the Drainage Commis- 
sion, or the Chief Engineer, to have exacted as good a quality of 
cement under the general specifications for imported Port- 
land cement, as they could have exacted under the subse- 
quent specifications? A. — They could not. Dealers in town 
told me that what they were bidding on was Belgium ce- 
ment, and that that was what they intended to furnish un- 
dier tliQse specifications. They simply wanted to know whether 
these Belgium cements were good enough to come in under the 
specifications. I don*t think any of them intended to furnish any 
of the well known group of German cements under those speci* 
fications. They intended to furnish Belgiiun cement, samples of 
which they brought up to me to test. Some of the pats from these 
cements cracked^ but they said that did not amount to anything* 
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The intention was to furnish Belgium cements, which are not 
first-class. 

Q. — Thci-e was a cause in the original specifications which said : 
"best imported cement?'* A. — Yes, sir. 

Q. — But that was coupled with this 400 pounds and this fine- 
ness. Xow do you think, taking the usage of engineers through- 
out the world, a fair usage, that the engineers on the work could 
have properly interpreted this word "best" to mean anything more 
than tUe actual limitations which he had prescribed, that is, the 
minimum limitations. For instance, it says there shall be used 
on the v/ork the best imported cement. It then went on to say 
if mixed neat (in the air 24 hours and in water 6 days*) that it 
should stand at least 400 pounds and that the limit of fineness 
should not be less than 95 per cent passing through a 2,500 mesh 
screen. Now the question I ask, is, taking those limitations with 
that word **best," could the engineer have fairly asked for anything 
decidedly better than the limits that he had expressed ? A. — The 
secondary qualifications expressed, are put in there to explain 
what is meant by the "best imported Portl^d cement." Those 
words are in shape of a definition, and having defined what you 
meant by best Portland cement, you cannot require anything more. 

Q. — ^You judge that by the study of the literature of engineers 
throughout the country, do you? A. — Yes, sir. 

The Chair — Wasn't that a fair specification for the best Portland 
cement, about ten years ago? A.. — That was pretty nearly true, 
ten years ago, with the knowledge the people had at that period. 
The specifications were probably taken from the old text books, 
which have been generally changed. The greatest diflPerence ex- 
ists between the cement that goes through a 10,000 mesh sieve, 
and that which you get by shaking it and getting it through a big 
hole instead of an average hole. 

Mr. Benzenberg — Have you at any time, been over any part of 
this work that is being constructed ? A. — No, sir ; not to such an 
extent as to enable me to give any expression of opinion concern- 
ing it. 

Q. — Not officially, but you might have been over it and observed 
it from your natural interest therein? A. — Well, of course, at 
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times I have stopped and watched the method of putting the work 
down, but never with the viw of expressing an opinion. 

The Chair — You know, of* course, as a Professor o'f Etigincer- 
ing, what the good character and bad character of work is, and 
did yon observe in those trips of yours, at any time, any bad work? 
A, — No, sir; I think that, as a rule, the work seemed to be very 
good. The bricks were thoroughly wet, so that they did not dry 
the cenient out, and, so far as I know, the work was good on the 
portions I observed. 

Q. — As an engineer, and from your general observation of this 
work? A. — think that the work is excellent. For instance, in- 
finitely better than that one of the principal hotels here, where 
I saw I hem dump out a lot of the finest grade of German cement 
on the wharf, put a shovel through it three or four times and send 
up the mortan The latter contaiued lumps of cement and of sand 
as big as oiie's head. 

Mr, Benzenberg— Do you care to pass your opinion on some 
specifications for cement? I would a^k you, Professor, to state 
whether the specifications marked C, of exhibit F, are equal to 
the requirements of those prepared by yourself and Major Harrod 
for steel cement? A. — Tlie steel Portland cement is better tlian 
this. The steel Portland cement requires a higher quality of ce- 
ment. It is safer. You don't know where you stand on this, there 
being nothing to show what deleterious substances it may contain* 
It may be a very rapid setting cement. 

Q— I would ask the same question with reference to the speci- 
fication marked B, of exhibit Fr A. — Yes, sir; steel cement Is 
better than that. 

— The specifications under which the Drainage Commission 
obtains steel cement, requires a higher grade of material than these 
specifications would insure? A. — ^Yes, sir; no 28 days test there. 

Q. — How about Portland cement, specification A, in exhibit F? 
A.— Yes, sir. 

Q. — Will you please state what the specifications under A, in 
exhibit F, purport to be for? A,^ — ^A purports to be for cement; 
sand, rock and cement, for gun battery construction, Ft. St. Philip, 
La. If you desire, I can give you the reason why I think these are 
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defective as compared with the other. There is no sand test on 
that, at all. 

Q. — These specifications were prepared by officers of the United 
States Government? A. — ^Yes, sir. 

The Chair — In other words, the United States Government 
specifications for the year 1896, do not call for as good cement as 
the steel Portland cement, according to your test? A. — No, sir. 

Mr. Benzenberg — Will you state what the specifications marked 
C, exhibit F, indicate as to where the cement should be used, and 
for what work? A. — ^To be used on work at Ft. St. Philip, La., 
August 8th, 1899. 

Q. — The specifications marked B, exhibit F, what is that for? 
A. — It does not say here. It is for cement to be delivered at New 
Orleans, Natchez or Vicksburg. 

Q. — How about the specifications marked D, exhibit F? A. — 
United States Engineer's office, for work at Ft. St. Philip, dated 
June 23rd, 1900. 

Q. — How about the requirements of that specification as com- 
pared with the requirements for steel cement specified for the work 
to be done by the Drainage Commission? A. — It is better than 
this, because it contains all the specifications here, and more, too. 

Q. — What is that date? A. — ^June, 1900. 

Mr. Carson — Professor, do you know about the prices of so- 
called steel Portland cement, and other cements, in 1897, during 
the period when steel Portland cement was being used on the 
work? A.— No, sir; I made no investigation. I know what we 
paid for steel Portland, but I made no investigation as to what 
the other cements were worth. 

Mr. Benzenberg — You do know what was paid for the steel 
Portland? A. — ^Only from what I was told. Not positively. I 
never saw the bills. 

Q. — What was that price? A. — ^$1.65. 

Mr. Carson — Delivered on the work? A. — I supposed that it 
was. I had no interest in that. 

The Chair — That was the price in bags, not in barrels? A. — 
Yes, sir ; in bags. 
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EXHIBIT "A: 



SPECIFICATIONS FOR PORTLAND CEMENT, FOR USE 
IN CONNECTION WITH WORK— NEW ORLEANS 
DRAINAGE COMMISSION. 

Th<^ cement shall be of the best quality^ of Steel Portland, and 
die average net weight per barrel shall not be less than three hun- 
dred and thirty-five (335) pounds. At least ninety (90) per cent, 
by weightjp shall pass through a sieve of 40,000 meshes to the 
square inch. 

A cement that cracks or checks when made into thin cakes, or 
that, when made into soft mortar, sets hard enough in less thai 
thiry (30) minutes to bear a weight of one pomid on a wire 1-2 
inch in diameter, will not be accepted. 

All tests of cements shall he made at or above a temperature of 
sixty (6o) degrees Fahrenheit. Samples for testing may b 
taken from ten barrels of every lot of fifty barrels, and these sam 
pies shall be thoroitghly mixed and made into briquettes, and, t 
the average strength of the ten briquettes is below that required, 
or if any two briquettes are ten (10) per cent below the required 
strength, it shall be sufficient cause for rejection of all the barrels 
in the !?ame lot from which the samples were taken. 

Tests will be made with cement mixed* neat, and also with three 
parts of sand to one of cement, and briquettes of each ten barrel 
sampler will be exposed one day in air and six days in water, and 
one day in air and twenty-seven in water before they are tested. 

Cements must correspond witli labels on their barrels or sacks, 
in composition, weight, maker, and place of manufacture. Bills 
of lading must be furnished, if required. 

No cements that are known to be adulterated cements, shall 
presented for testing. No adulterated cements wiU be al!owe 
Portland cements, when analyzed, must be within the followin 
limits : 
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Silica 20 to 29 per cent. 

Alumina, plus oxide iron 5 to 13 per cent. 

Lime 50 to 65 per cent. 

MagnevSia o to 3 per cent. 

Sulphuric acid. . .' o to i>4 per cent. 

The presence of unhydrated, or under-burnt lime, or sulphuric 
acid, or magnesia, in quantities sufficient to be dangerous to the 
future soundness of the cement, will be cause for rejection. No 
over-limed or non-uniformly ground cement will be allowed. Hot 
and cold tests will be made for soundness. 

Gilmore's needles will be used for testing set. Specific gravity 
and chemical analysis will be made, for detection of adulteration 
or under-burning. 

Portland cement must show the following tensile strength, in 
pounds, per square inch, when tested in accordance with the Am. 
Sec. Civil Engineers' Rules. Spalding on hydraulic cement, will 
be used as authority. 

Neat. Sand 1 13 

Seven days 400 125 

Twenty-eight days 500 175 

Tests will be made by Prof. W. H. P. Creighton, of the Tulane 
Testing Laboratory, and the acceptance or rejection of material 
will be determined by these tests. 



THE DRAINAGE COMMISSION OF NEW ORLEANS. 

New Orleans, La., Sept. 3rd, 1897. 
Mr. F. P. Mullen, Sttpt. Nat. Contr. Co.: 

Dear Sir — I herewith enclose copy of specifications for Port- 
land Cement, as agreed on in conference yesterday afternoon. 

The Steel Portland Cement will be accepted, provided it fully 
complies with these specifications, as interpreted by Prof. Creigh- 
ton. Very respectfully, 

(Signed) B. M. Harrod, 
Chf. Engr. 
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State of Louisiana : 
Parish of Orleans : 

Memorandum of contract this day entered into by and between 
the Illinois Steel Company of Chicago, party of the first part, 
herein represented by Jasper Wliitiiig, Manager of the Cement De- 
partment, and the National CoNTRACTiNn Company, party of 
the second part, herein represented by Frank P, Mullen, Superin- 
tendent, witnesseth; — ^ 

That, whereas the party of the Second part has entered into con- 
tract with the New Orleans Drainage Commission to construct 
part of the drainage work of said City, in the execution of which 
contract the use of a large amount of "Portland Cement*' will be 
necessar>% supposed at this time to be about thirty thousand bar- 
rels, more or less. 

Now, therefore, the party of the first part hereby agrees and 
binds itself to sell, furnish and dehver to the party of the second 
part all of the '^Portland Cement'' that may be used in the execu- 
tion of the said contract, excepting in such particular parts of the 
work where the Engineer of the Drainage Commission may order 
a different brand, whatever the amount thereof above or below th 
said thirty thousand barrels. 

All cement to be delivered under this contract is to be "Ste 
Portland Cement/' and is guaranteed to stand at all time the in 
spection and test that may be required by the Officials of th 
Drainage Commission, 

Said Cement to be delivered in quantities called for on three 
weeks* prior notice, not, however, to exceed fifteen hundred bar- 
rels per week, in paper sacks of not more than four sacks to the 
barrel of three htmdred and thirty-five pounds, f. o. b. cars New 
Orleans. 

It is hereby understood and agreed that three hundred and 
thirty pounds of "Steel Portland Cement" sliall be at least equal 
in volume to three hundred and eighty pounds Imported Portland 
Cement of standard brand : this volurne to be determined by com- 
paring three hundred and thirty-five pounds *'Steel Portland Ce- 
ment" in the loose, with three hundred and eighty pounds of In 
ported Portland Cement, in the loose. If the volume of thr 
hundred and thirty-five pounds Steel Portland Cement'' is foun 
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to be less than herein agreed, then the party of the first part, 
agrees to accept in payment of said cement, a price of as much 
less of $1.57 per barrel of three hundred and thirty-five pounds, as 
the per cent of difference in volume. In other words, if the dif- 
ference in volume is one per cent less than herein agreed, then the 
prices shall be reduced one per cent. 

And the party of the second part hereby agrees and binds itself, 
to pay the party of the first part, for all Cement delivered under 
this contract, One Dollar and Fifty- Seven cents per barrel of 335 
pounds, and of volume above specified, f. o. b. cars, as aforesaid. 
Payments to be made, on the first of each month to the amount of 
eighty per cent of amount due, the twenty per cent to be retained 
until completion of contract, but no longer than eight months from 
the date hereof. 

And in case of default by the party of the first part in timely 
shipment of cement of the quality and quantity, as per specifica- 
tions agreed on by the Drainage Commission of the City of New 
Orleans and the National Contracting Company, as also the chem- 
ical test specified by the ofiicial Cement inspector of said Drainage 
Commission, all of which is hereto annexed, signed, and made' part 
of this contract, the party of the second part shall have the right 
to buy such cement or other cement that will comply with said 
specifications, from other persons, and to charge the party of the 
first part with the diflference between the price paid therefor, and 
the price herein agreed upon, but in no event, shall this price ex- 
ceed fifteen cents per barrel above the contract price for "Steel 
Portland Cement.'' 

It is expressly understood and agreed, that any accident, fire, 
strike, or anything whatsoever, beyond the control of the Illinois 
Steel Company, shall not lay them liable. 

Thus done and signed in duplicate this 3d day of September, 
1897. 

(Signed) Illinois Steel Company, 

By Jasper, Whiting, 
Witness : Mgr. Cement Dept. 

Columbus Bierce, 
G. F. Chase. 

The National Contracting Company, 
Frank P, Mullen, Supt, 
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samples, will be exposed one day in air and six days in water, and 
one day in air and twenty-seven in water, before they are tested. 

Cements must correspond with labels on their barrels or sacks, 
in composition, weight, maker, and place of manufacture. 

Bills of lading must be furnished, if required. 

No cements that are known to be adulterated cements, shall be 
presented for testing. No adulterated cements will be allowed. 

Portland cements, when analyzed, must be within the following 
limits : 

Silica .20 to 29 per cent.* 

Ahimina, plus oxide iron 5 to 13 per cent. 

Lime 50 to 60 per cent. 

Magnesia o to 3 per cent. 

Sulphuric acid o to ij^ per cent. 

The presence of unhydrated, or under-burnt lime, or sulphuric 
acid, or magnesia, in quantities sufficient to be dangerous to the 
future soundness of the cement, will be cause for rejection. 

No over-limed or non-uniformly ground cement will be allowed. 

Hot and cold tests will be made for soundness. 

Gilmore's needles will be used for testing set. Specific gravity 
and chemical analysis will be made, for detection of adulteration 
or under-burning. 

Portland cement must show the following tensile strength, in 
pounds, per square inch when tested in accordance with the Am. 
Soc. Civil Engineers' rules. Spalding on hydraulic cement, will 
be used as c.uthority. 



Tests will be made by Prof. W. H. P. Creighton, of the Tulane 
Testing Laboratory, and the acceptance or rejection of material 
will be deteimined by these tests. 



Seven days 

Twenty-eight days 



Neat. 

400 

500 



Sand 1 13 
125 
175 



Witness : 
Columbus Bierce^ 
G. F. Chase. 



B. M. Harrod, 
Chf, Eng., D, C, of iV. 0. 



(Signed) Illinois Steel Co., 
By Jasper Whiting, Mgr. Cement Dpt. 
The National Contracting Company, 

Frank P. Mullen, Supt. 
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EXHIBIT "B/' 



New Orleans, La,, Marco 17, 1902. 
Board of Engineers, Drainage Cotnmissioii of Nezv Orleans, City: 

^jENTlkmrn — In response to your request I herewith submit to 
you a memorandum of departiires from the plans and specifications 
ori^fiiuiily prepared for the Drainage System of this city, as they 
were subniitted to the pubHc for purposes of talcing bids. 

ThcHe departures may be classified under two categories. 

Fir*4t— Structural changes, in the location of canals, methods of 
o>n*lrmiio(i, character of materials required, and other matters of 
fx purely enijineering nature. 

Smnid — Departures from contracts, specification, and payments 
provided when the first work was let 

The rhaiifjes in the first named category that have come to my 
atlrnlinn are as follows: 

( ; Ltmnges in location of Toufoiise CaiiaL This change was 
riiade upon the insistence of the Contractor, because the location 
Wli« too clone to the Carondelet Navigation Canal for safety, Mr. 

VV. llrown. our engineer at the time, recommended it, and the 
Ummaj^e ( "omniission itself directed it, upon the advice of its Eti- 
Ifinrer The ciiange was necessary and wise, 

f h) Inrrvase in the lift of pumps at Pumping Station No, 
Thii rhnriKe h now being made. It is necessary on account of the 
hjdi"(h)ite fjoMlponemcnt of the completion of the outfall canal into 
I-4iNr Fiorj;ia% cjiusing sediment to collect in the canal between 
SttiH*)ti No. 2 and Station No. 7, The change was suggested by 
UN U' Hie lui^jineer of the Commission and the Arbitration Com- 
mittee, wlii^ h met in August, 1901, to adjust the differences be- 
im'^n ouriielvei and the Drainage Commission then existing. It 
was dlrtoteil by tbe foinmission. 

Both of ihcM* cliaiiK^vs involved alterations in our contract rela^ 
Hull ft wi(h the Comtnissiou. 

(e) CMi^*i.v haftion of Pumping Station No. j. I am not 
fuuiiliai' vvitli the causes for this, which I have had no reason to in-' 
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f d) Use of sheet piling. The original plans and specifications 
and estimates for Contract "C" made no provision for sheet piling 
or for sheeting and bracing the trenches of lined and covered 
canals, or for payment for that work. It was necessary to provide 
for this in order to carry out the work. Payment for this was a 
matter of much contention, and was finally settled by the Arbitra- 
tion Committee. 

There were many minor changes in location and sizes of canals 
from those on the first plans prepared, but these did not involve 
departures from the original plans or specifications. 

None of these changes mentioned hitherto involved any change 
of materials or workmanship from those originally called for. 

In executing the contracts recently let there are several depart- 
ures from the designs and methods employed on .previous wgrk. 
They are as follows : 

(e) The use of gravel instead of Lake shells for concrete. This 
is an improvement. Your inspection of the concrete now being 
laid is invited. 

(f) Concrete-steel covers substituted for brick arches and /- 
beams. This is a structural improvement, and a cheaper con- 
struction also. The city is getting the benefit of the saving. 

The departures from the methods of procedure expected on Con- 
tracts "A," "C," and "D" at the time bids were received, which 
involved legal considerations, are as follows : 

(g) Contracts "A/' ''C/' and were placed in one contract. 
Upon the strength of this consolidation the Drainage Commission 
subsequently demanded of the Contractor things which they would 
not have demanded under any of the three separate contracts bid 
upon. This gave rise to much contention at a later date. It was 
iinnecessarv, and we think an error. Neither party anticipated the 
misunderstanding which arose later, regarding acceptance of the 
work and payments therefor. 

{h) A telephone system was added to the contract without com- 
pensation to the Contractor, 

(i) Contract was extended by the Commission with the con- 
sent of the Contractor to include canals adjoining those bid upon. 
Accepting this extension was an error of judgment on the part of 
th^ contractor, as he lost much money thereby. The work did not 
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entirely correspond to that bid upon, the canals added to the con- 
tract being smaller and their location less favorable lor the work. 

( j) The old drainage jnachines in varions parts of the city were 
remoz'ed before the neiv stations zvere tested and accepted. This 
made it necessary to employ the new stations for drainage purposes 
for a long period i>efore their acceptance, which was not contem- 
plated in the contract, and introduced certain complications in con- 
tract relations. 

(k) The time reqtnred to complete the work was erroneously 
estimated bv both the Contractor and the Commission, This has 
caused much criticism of both the Drainage Commission and the 
Contractor. There has never been a fair public analysis of the 
varions causes of the delay, and the statements tJiat have appeared 
in the press in regard to this matter are misleading. Paragraph 
18 of the General Specifications defines the course to be followed 
in case the work is unnecessarily delayed by fault or failure of the 
Conrractor, and paragraph 6 places the order of procedure at the 
discreiicn of the Engineer. I'umpting Station Xo, 2 has been 
delayed l)cyond all expectations, but the whole of the delay is not 
due to errors of the Contractor. The conditions which have made 
necessary tht- furnishing of a complete equipment of machinery at 
this Station, wer^f entirely unforseen. and at no time would the 
public interest have been served by placing this station in other 
hands. The matters connected with this station, including delay, 
were thoroughly investigated by the Arbitration Committee, and 
$etlle<l acceptably to both parties. We request permission to place 
before you i statenitmt of delays and their causes and if you find 
any additional investigation of this matter necessary^ 

(I) TAr Cmnmmiofi declmes to bound by paragraph 4, page 
6 of the General Speeittcations, or by the Arbitration Committee 
selected by mutuJ agreement . alleging that the paragraph id illegal,* 
and the agteaneni fictitious. This farces the Contractor into 
Court -with certain claimii* 

These arc all the dcp;irtui^ from the original specifications of 
which I ani aware of, $iO tar as the okl contracts are concerned. 

The new contracts ^i," "J " *^K." t," and "X" contain 
provisions not c^jtiicniplatal in the original scheme, the more im- 
portant of which arc a$ follows : 
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(m) A more definite specification is provided for Cement than 
can anywhere be found in the General Specifications. 

(n) Certain clauses in the original General Specifications are 
omitted in tke new. These omissions, we think, are entirely judi- 
cious. 

(o) A limit is placed upon the amount of street which may be 
kept open, and a forfeiture placed for failure to close the street at 
the end of certain time. This appears to us a wise provision. 

(p) A forfeiture ($200 per day) is placed for non-completion 
of each contract at a certain date. This appears to us a wise pro- 
vision, but the -wording of the clause seems to us extremely bad, 
as it is intended to limit the legal discretion of the Commission. 
We protested to the wording when we signed the new contracts. 
We think the spirit of paragraph 229 of the original General 
Specifications should not have been departed from, but that the 
forfeiture clause might have been added thereto. We see no mu- 
tuality in the wording of this clause in the new contract, and that 
wording is not found in any specifications whatever, and was not a 
condition of the bids. 

(q) Clauses regarding extension and curtailment of work are 
more clearly expressed in the General Specifications than in the 
Special Specifications. 

This interpretation placed on the Special Specifications by the 
Attorney of the Commission in recent reports to that body wouW 
give the Engineer more power than provided in the original plan, 
and more power than the Commission itself, either to the detri- 
ment or advantage of the Contractor. 

Two other matters have come up in connection with the new 
work, which are not recorded as having caused disagreement on 
the old, involving the Contractor with the Commission. They are 

(r) The removal and relaying of water pipe and gas pipe, cov- 
ered by paragraph 50 of the General Specifications. This caused 
friction which has been terminated by decision of the Court in 
favor of the Water Works Co., directing the Commission to re- 
move and relay, or otherwise preserve this pipe. For extra ex- 
pense on account of this pipe the National Contracting Company 
has a bill of $9061.75 against the Commission, which could have 
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been saved had the Conimission removed the pipe instead of con- 
testing the elaim of the Water Works Company, 

(s) In Claiborne street the intention of £Uing up the old canal 
tmih material taken from the neii\ and matters of drainage con- 
nected therewith, were not indicated in the plans or specriicattQns. 
This has caused some initial difference of opinion regarding meth- 
ods of carrying out the work between the Engineer and the Con- 
tractor. The work is being carried on so as to reduce such ex- 
pense lo a minimum, and when it is completed the Engineer will 
be called upon to determine the amount of extra work. The 
purely local conditions are different in this system from what they 
are in any other, while the specifications are the same. 

These are all the departures from the original intentions of the 
Advisory Board of which I know. You will notice that those 
which are of the greatest structural importance were directed by 
the Commission upon the advice of the Engineer, Many of the 
causes of friction in the conduct of this work lay in the difference 
in interpretation of the auxiliary documents to those specifications 
by the advisers of the Drainage Commission and the National Con- 
tracting Company, and not in the Engineering Deparmient In 
th^ conduct of the work I have found the Engineer always ready 
to give tiis sanction to any suggestion which would facihtate or 
improve, but only upon thorough investigation and test, and 
I believe tliat no work which he thought inferior to the standard 
callcrl i'or in the specifications has been accepted. 

Allow n^e to repeat what I have already assured you verbally, 
that the National Contracting Company places at your disposal all 
of it% n'ficc records and the help of its office force to find any docu- 
ments yf>u may require. We will be glad to furnish you with 
complete statements of cost of any or all of the items of our work, 
and to enable yoiu or such persons as you may designate, to verify 
thenj lu Ihe utmost. For the design of the system we are not 
re^iponsiblc ; btit that all materials are as represented, and that all 
work iH (>ropcrly done, we are responsible; and w^e hope that the 
iave»ti^^atioii you are making will be most exhaustive in this re- 
gard. Very respectfully, 

(Signed) Wm. Mayo Venable^ 
Local Manager, The A^atioiial Contracting Co. 
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EXHIBIT "C." 



• LIST OF CHANGES OF LOCATION AND ALIGNMENT. 



Omission of Pumping Station No. 8. Directed by Advisory 
Board. 

Change of location of Pumping Station No. 3. 

Change of location of canal from Broad to Marigny Avenue and 
Pumping Station No. 3, 

Change of location of Pumping Station No. i. Authorized 
by the Drainage Commission. 

Change of location of Melpomene canal from Claiborne to 
thumping Station No. i. Authorized by Drainage Commission. 

Change of location of Pumping Station No. 6 to N. O. & W. R. 
R. Authorized by Drainage Commission. 

Change of Third Street System from Carondelet to St. Charles. 
Authorized by Drainage Commission to avoid street railroad and 
large trees. 

Addition of Perrier street canal, leaving existing canal on Pitt 
street. 

Change from Jeannette to Birch street to avoid street railroad. 
Change from Burgundy to Rampart and St. Claude to avoid 
car tracks and asphalt pavement. 

Omission of Tulane canal by direction of Advisory Board. 
New Orleans, La., March 17th, 1902. 
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LIST OF COMPLETED WORK. 



Metairie Releif Outfall, Pumping Station No. 6 to Lake, 12,000 
feet. 

Orleans Relief Outfall, Pumping Station No. 7 to Lake, 10,000 
feet. 

London Relief Outfall, Pumping Station No. 3 to Lake, 13,000 
feet. 

Metairie Relief Canal, Pumping Station No. i to Pumping 
Station No. 6, 17,000 feet. 

Orleans Relief Canal, Pumping Station No. 2 to Pumping Sta- 
tion No. 7, 13,000 feet. 

Dublin Canal, Claiborne Street to Seventeenth Street, 5,000 feet. 

Claiborne Canal, Dublin Street to Nashville 'Street, 5,500 feet. 

Melpomene Canal, Pumping Station No. i to Claiborne Street, 
3,500 feet. 

Claiborne Canal, Third Street to Melpomene Street, 1,800 feet. 
Third Canal, St. Charles Street to Claiborne Street, 5,000 feet. 
St. Charles Canal, Third Street to Louisiana Avenue, 2,100 feet. 
St. Charles Canal, Third Street to Felicity Street, 2,900 feet. 
St. Louis Canal, Pumping Station No. 2 to Basin Street, 5,500 
feet. 

Galv?z Canal, Julia Street to St. Louis Street, 4,500 feet. 
Claiborne Canal, Julia Street to St. Louis Street, 4,500 feet. 
.P>asin Canal, Julia Street to St. Louis Street, 4,700 feet. 
Julia Canal, Basin Street to Constance Street, 2,800 feet. 
Constance Canal, Howard Street to Julia Street, 900 feet. 
Camp Canal, Lafayette Street to Julia Street, 700 feet. 
Canal Canal, Basin Street to Chartres Street, 2,100 feet. 
Cani(^ Canal, Lafayette Street to Canal Street, 1,500 feet. 
Chartres Canal, St. Louis Street to Canal Street, 1,600 feet. 
Main Canal, Elysian Fields Street to Jourdan Avenue, 12,500 
feet. 

Main Outfall, Pumping Station No. 5 to Bayou Bienvenue, 
6,300 feet. 
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Lafayette Canal, Florida Avenue to Claiborne Street, 4,000 feet. 
Jourdan Canal, Florida Avenue to St. Claude Street, 6,500 feet. 
Claiborne Canal, Elysian Fields Street to Lafayette Street, 2,500 
feet. , 

Claiborne Canal, Independence Street to Lafayette Street, 4,000 
feet. 

Claiborne Canal, Jourdan Avenue to Independence Street, 4,000 
feet. 

Claiborne Canal, Jourdan Avenue to Adams Street, 4,000 feet. 

Metairie Pumping Station No. 6. 

Orleans Pumping Station No. 7. 

Algiers Pumping Station No. 8. 

Jourdan Pumping Station No. 5 (part installation). 

Central Electric Station (part installation).* 

LIST OF WORK UNDER CONTRACT. 

St. Louis Pumping Station No. 2. 
Melpomene Pumping Station No. i. 
St. Bernard Pumping Station No. 3. 
Leonldas Canal, Birch Street to Spruce Street, 1,400 feet. 
Birch Canal, Upper Levee to L^onidas Street, 1,400 feet. 
Birch Canal, Carrollton Avenue to Leonidas Street, 1,600 feet. 
Lowerline Canal, Wall Street to Jeannette Street, 5,200 feet. 
Wall Canal, Park Street to Lowerline Street, 1,200 feet. 
Pearl Canal, Short Street to Lowerline Street, 1,600 feet. 
Jeannette Canal, Carrollton Street to Lowerline Street, 2,100 
feet. 

Third Canal, St. Charles Street to Constance Street, 2,400 feet. 
Constance Canal, Louisiana Avenue to Third Street. 
Constance Canal, St. Mary Street to Third Street. 
St. Mary Canal, Constance Street to Laurel Street. 
Laurel Canal, St. Mary Street to Felicity Street. 
St. Bernard Canal, Claiborne Street to St. Claude Street, 2,000 
feet. 

St. Claude Canal, Elysian Fields Street to St. Bernard Street, 
1,600 feet. 

St. Claude Canal, Esplanade Street to St. Bernard Street, 800 
feet. 
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Esplanade Canal, St. Claude Street to Rampart Street, 400 feet 

Rampart Canal, Esplanade Street to St- Peter Street, 2,450 feet. 

Claibohie Canal, Esplanade Street to St* Bernard Street, 1,500 
feet. ^ 

Claiborne Canal, Elysian Fields Street to St. Bernard Street, 
2,300 feet. 

Eliza Canal, Vallette Street to Bouny Street, 1,400 feet. 
Eliza Canal, V^allette Street to Pacific Street, 1,000 feet. , 
Valiette Canal, Eliza Street to Lapeyrouse Street, 3,150 feet, 
Lapeyrou^e Canal, Vallette Street to Canal Avenue, 2,700 feet. 
Canal Canal, Lapeyrouse Street to Pumping Station No, 8, 
1,300 feet. 

Algiers Outfall, beyond Pumping Station No. 8, 1,000 feet, 
Nashville Canal. Constance Street to Rampart Street, 4,100 feet. 
Constance Canal, Park to Nashville Street, 2,650 feet. 
Constance Canal, Peters Avenue to Nashville Street, 1,250 feet. 
Perrier Canal, Park to Nashville Street, 
Perrier Canal, Soniat Street to Nashville Street. 

LIST OF WORK ADVERTISED. 

Leonidas Canal. Spruce Street to Claiborne Street, 1,400 fee^- 
Claiborne Canal, Leonidas Street to Dublin Street, 1,400 feet. 
Lowerline Canal, Jeannette Street to Claiborne Stre^, 3.300 feet. 
Nashville Canal. Rampart Street to Claiborne Street, 4,400 feet 
St. Bernard Canal, Claiborne Street to Broad Street, 4,300 feet. 
Broad Canal, St. Bernard Street to Pumping Station No. 3, 
2400 feet. 
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EXHIBIT "E" 

OLD AND NEW SECTIONS OP SMALL CANALS. 




NEW SECTION OF CANAL. 

AREA 51 SQ. FT. 




OLD SECTION OF CANAL. 

AREA 51 SQ. FT. 
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EXHIBIT *'F: 



COPIES OF BIDS ON PORTLAND CEMENT TO U. 
S. GOVERNMENT AND SPECIFICATIONS— 1896 
TO 1900. 

New Orleans, March 17th, 1902. 

Rudolph Hering, Esq., Chairman, Board of Engineers, The Drain- 
age Conimission of Nezif Orleans, City: 

Dear Sirjv— In accordance with my promise this' morning, I 
beg to give you copies ot bids on Portland Cement to the U. 
Government, within the last few years- I would state that until 
the latter jiart of last year, my husiness was conducted in the name 
of The National Building Supply Co,, of Baltimore, Md., which 
company iiai since retired front this market. 

February 27th, 1S96, 

Major J as. li. Quinn, for 4,000 barrels, to be delivered at Fort 
St. Piiilip. U. : 

Jas. Clark & Co,, for '*Lagerdorfer'' brand , .$2.85 

G. Clark & Co., for ni. S. & Co." brand. ........... ,$2.69 

Atlas Onu-m Co., for 'Wrlas'' brand ....$2.82 

J. l£. Cnisel, for **Gcrmania" brand ?2.75 

The National Hldg. Siip> Co., for Porta and Kaiser'' brand,$2.S5 

The contract was awarded to my company, and we furnished 
4,8oti barrels, t>citig the per a^nt additional quantity*, which the 
company had the right to tinier, under the terms of contract. The 
lighterage to Fort St. Philip was 25c, per barrel, making a net 
price (ex. ship) of $2.50 |ht harrcL 1 enclose copy of specifica- 
tions marked '*A'*. 

On NovemlHT 2nd of the .sAuie year (1896I I made a supple- 
mental c<intract for the ilelivory of 5,500 l>arfiels of the abo¥e 
named bnnul'^ at hV>rt St. Philip at the price of $2.20 per barrel 
deli\ered there, which ci^ntract 1 carried out, stopping two oo^n 
steamers at Fort S, Philip, to make the required deliveries. 
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July i8th, 1899. 
Major Geo. AlcC. Derby, for 1,000 barrels delivered f. o. b. 



barge in New Orleans : 

R. M. Ong, for "Atlas" or ''Teutonia" $2.45 

•J. Watts Kearny & Sons, for ''Hercules" $2.30 

Jas. G. Clark, for "Lagerdorfer" ex. steamer $2.40 

" " ex. warehouse $2.50 

The National Building Sup. Co., for 'Torta" $2.40 

I enclose copy of specifications, marked "B". 



August 8th, 1899. 
Major Geo. McC. Derby, for 3,300 barrels, delivered f. o. b. 



barge in New Orleans : 

South Eastern Lime & Cement Co., for '^Hercules" $2.38 

J. Watts Kearny & Sons, for 'Teutonia" $2.43 

Jas. G. Clark, for "Lagerdorfer," ex. steamer $2.40 

" " " ex. warehouse $2.50 

R. M. Ong, for "Hemmoor," "Teutonia," or equal $2.35 

The National Building Sup. Co., for "Porta" $2.45 



The specifications are similar to those marked "B". * 

August 8th, 1899. 

Mjajor Jas. B. Quinn, for 50 tons Imported (true) Portland 
Cement (Lot No. i), or 35 tons American (true) Portland Ce- 



ment (Lot No. 2) : 

R. M. Ong, Lot No. i $795.00 

" " Lot No. 2 $582.75 

J. Watts Kearny & Sons, Lot No. i $750.00 

Jas. G. Clark, Lot No. i $812.50 



I enclose copy of specifications, marked **C". 

April 20th, 1900. 
Major Geo. McC. Derby, for 10,000 barrels delivered f. o. b. 



barge in New Orleans. 

Ong-Hiller Co., for "Atlas," (in wood) $2.53 

" " " (in jute bags) $2.33 

Ong-Hiller Co., for "Hemmoor" $2.27 
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J. Wattji Kearny & Sons, for "Hercules'' $2.30 

Jas, (i. Clark, for **Lager(lorfer" $2.40 

The National Uldff. Sup. Co., for "Porta" or "Kaiser" $2.39 

UoUKmi llartigan Co., Ltd., for "Vulcanite" $2.57 



Tlw^ .sjKvirtoaticms are almost identical with those marked "B". 

July 3rd, 1900. 

Ma jo" II. M. Adams, for 1,000 barrels to be delivered at Fort 



Si. I'hilip. ha. 

lU.ldon ^ llartigan (Limited), for "Vulcanite" $2.83 

'llu' NatUMUil lUiilding Supply Co., for "Star" $2.88 

K. M. < for "Atlas" $2.69 

Alirn Tuppcr, for "Vulcanite" $2.67 

I riu i'(»py of specifications, marked "D". 



Ilirir aiv a few later bids to he Government, but I think the 
(mr^iiinM will give you the information desired, and, in the short 
liiiu' at uiv disposal, I have not been able to make as complete a 
U'pcii ah I W(»uld wish. 

I liii^l tlu' information will be of service to you in the present 
iuvrnli^.itii»n, and 1 will be happy to be of any further service if 
ill iiiv p(»wn ; meanwhile, I remain, 
Yonrn respectfully, 

(Signed) E. W. Fisher. 



Al>\'l' IM ISh'.MllNT, INSTRUCTIONS, SPECIFICATIONS, 
rUOl'USALS. KTC, FOR SAND, ROCK AND CE- 
MI'NT H »U liUN HATTERY CONSTRUCTION, FORT 
sr. nillJI'. LA. 

ADVERTISEMENT. 

n. S. I^Nc.iNKKR S Office, 349 Carondelet Street, 
Nkw Orleans, La., January 27, 1896. 

Ni'aUd nh juihalM for furnishing Sand, Rock and Cement for 
K lifUti'iN ( "oiihtnu'titui at Iwt St. Philip, La., will be received 
hi h* until I 3 o'l'liK'k utxni, In^bruary 27, 1896, and then publicly 
njirnnl Ihlni illation fnrnishod on application. 

James B. Quinn, 
Major, Engineers, 
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SPECIFICATIONS. 
General Instruction for Bidders. 

1. The attention of bidders is especially invited to the Acts of 
Congress approved February 26, 1885, and February 23, 1887, as 
printed in vol. 33, page 332, and vol. 24, page 414, United States 
Statutes at Large, which prohibit the importation of foreigners 
and aliens, under contract or agreement, to perform labor in the 
United States or territories or the District of Columbia. 

2. Preference will be given to articles or materials of domestic 
production, conditions of quality and price being equal, including 
in the price of foreign articles the duty thereon. 

3. Maps of the localities may be seen at this office. Bidders or 
their authorized agents, are expected to visit the place and to make 
their own estimates of the facilities and difficulties attending the 
excution of the work, including the uncertainty of the weather and 
all other contingencies. 

4. No . proposal will be considered unless accompanied by a 
guarantee in manner and form as directed in these instructions. 

5. All bids and guarantees must be made in triplicate, upon 
printed forms to be obtained at this office. 

6. The guaranty attached to each copy of the bid must be signed 
by two responsible guarantors, to be certified as good and suffi- 
cient guarantors by a Judge of the United States Court, United 
States District Attorney, Collector of Customs, or any other officer 
tHider the United States Government. 

7. A firm will not be accepted as surety, nor will a partner be 
accepted as surety for a co-partner or for a firm of which he is a 
member. An officer of a corporation will not be accepted as 
surety for such corporation. Sureties must be citizens of the 
United States. 

8. Each signature in proposals, guarantees, contracts, and bonds 
shall have affixed to them seals of wax, wafer, or other adhesive 
substance, and should be written out in full, and the signatures to 
the guarantees, contracts, and bonds should be attested by at least 
one witness, and when practicable by a separate witness to each 
signature. 

9. Each guarantor will justify in the sum of five thousand 



144 



^fp&rt £mrd Inquiry^ 



(5000) dollars. The liability of the guarantors and bidder is de- 
termined by the Act of March 3, 1883, 22 Statutes, Chap. 120, and 
35 expressed in Hie guarantee attached to the bid, 

10. When firms bid, the individual names of members, should be 
written out, and should be signed in fuU, giving the Christian 
names; but the signers may, if they choose, describe themselves in 
addition as doing business under a given name and style as a firm. 

11. The place of residence of ever\^ bidder, and postoffice ad- 
dress, with county and State, must be given after his signature. 

12. All prices mtist be written as well as expressed in figures, 

13. One copy each of the advertisement, the instructions for 
bidders, and the specifications, all of which can be obtained at this 
office on application by mail or in person, must be securely attached 
to each copy of the proposal and be considered as eoniprising a 
part of it. 

14- Proposals must be prepared without assistance from any 
person employed in or belonging to the military service of the 
United States or employed under this office. 

15. No bidder will be informed, directly or indirectly, of tlie 
name of any person intending to bid or not to bid or to whom 
infommtion in respect to proposals may liave been given. 

16. Any one signing the proposal as the agent of another or 
others must file with it legal evidence of his authority to do so. 

17. All blank spaces in the proposal and bond must be filled in, 
and no change shall be made in the phraseology^ of the proposal, 
or addition to the items mentioned therein. Any conditions, limi- 
tations, or provisos attached to proposals will be liable to render 
them informal, and cause their rejection, 

18. Alterations by erasure or interlineation must be explained 
or noted in the proposal over the signature of the bidder, 

19. If a bidder wishes to withdraw his proposal, he may do so 
before the time fixed for the opening, without prejudice to himself, 
by cpnimunicating his puq>ose in writing to the officer who holds 
it, and, when reached it shall be banded to him or to his author- 
ised agent, nnread. 

20. Reasonable grounds for supposing that any bidder is inter- 
ested ifi more than one hid for the same item will cause the rejec- 
tion of all bids in which he is interested. 
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21. No bios received after the time set for opening of proposals 
will be considered. 

22. The proposals and guarantees must be pla,ced in a sealed 
-envelope marked "Proposals for Stone, Sand and Cement for Fort 

St. Philip, La./' and enclosed in another sealed envelope addressed 
to Major James B. Ouinn, Corps of Engineers, 349 Carondelet 
street, New Orleans, La. The outer envelope must be so indorsed 
as to indicate before opening the particular work for which the bid 
is made. 

23. The United States reserves the right to reject any and all 
bids, and to waive any informally in tlie bids received ; also to dis- 
regard the bid of any failing bidder or contractor known as such 
to the Engineer Department. 

24. The bidder to whom the award is made will be required to 
enter into written contract with the United States, with good and 
approved security, in an amount of five thousand (5000) dollars, 
within ten (10) days after being notified of the acceptance of his 
proposal. 

25. The contract which the bidder and guarantors promise to 
enter into siiall be, in its general provisions, in the form adopted 
and in use by the Engineer Department of the Army, blank forms 
of which can be inspected at this office, and will be furnished if 
desired to parties proposing to put in bids. Parties making bids 
are to be understood as accepting the terms and 'conditions con- 
tained in such form of contract. 

26. The sureties are to make and subscribe affidavits of justifi- 
cation on the back of the bond to the contract and they may jointly 
justify in double the amount of the penalty. 

27. Bidders are invited to be present at the opening of bids. 

General Conditions. 

28. A copy of this advertisement, specifications, and instruc- 
tions will be attached to the contract and form a part of it. 

29. The contractor should, within ten days from the award of 
the contract, furnish the office with the postoffice address to which 
communications should be sent. 

30. Transfers of contracts, or of interests in contracts, are pro- 
hibited by law. 
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31. The contractor will not be allowed to take advantage of any 
error or ondssion in these specifications, as full instructions will 
always be given should such error or omission be discovered, 

32. The decision of the Engineer Offker in charge as to quality 
and quantity shall be final. 

33. It is understood and agreed that the quantities given are 
approximate only, and it mnst be understood that no claim shall 
be made against the United States on account of any excess or de- 
ficiency, absolute or relative, in the same. Bidders are expected to 
examine the drawings, and are invited to make the estimate of 
qualities for themselves. 

34. Payments will be made monthly, A percentage of ten (10) 
per centum will be retained from each payment until the comple- 
tion of the contract. 

35. Should the time for the completion of the contract be ex- 
tended, all expenses for inspection and superintendence during 
the period <if the extension, the same to be determined by the 
Engineer officer in^ charge, shall be deducted from payments to 
become due to the contractor; Provided^ however, that if the party 
of the first part shall, in the exercise of his discretion, because of 
freshet:^, ice, or other force or violence of the elements, allow the 
contractor additional lime in writing as provided for in the form 
of contract, thpre shall be no deduction for the expense for in- 
spection and superintendence for such additional time so allowed ; 
Provided further, that nothing in these specifications shall affect 
the power of the* party of the first part to annul the contract as 
provided for in the form of contract adopted and in use by the 
Engineer Department of the Army, 

Quantities and Qualities, 

36. That all material purcliased under the foregoing provisions 
of this Act shall be of American manufacture, except in case^ 
when, in the Judgment of the Secretary of War, it is to the mani- 
fest interest of the United States to make purchases in limited 
quantities abroad, which material shall be admitted free of duty. 

37. The cement must be a high grade Portland, Samples will 
be taken at random out of every shipment, at least one sample for 
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every hundred barrels, which will be tested and must fulfill the 
following requirements: 

( 1 ) It must be finely ground so that not exceeding twenty per 
cent shall be retained by a No. loo sieve having i,ooo meshes per 
square mch, and not more than 5 per cent by a No. 50 sieve, having 
2,500 meshes per square inch. 

(2) Briquettes of one square inch section must have the follow- 
ing tensile strength : 

Mixed neat, after one day 120 lbs. • 

Mixed neat, after seven days 325 lbs. 

Mixed neat, after thirty days 450 lbs. 

(3) The briquettes after having set and being immersed in wa- 
ter must not show cracks or checks, and must not crumble. A 
cement that cracks or checks when made into thin cakes will not 
be accepted. 

38. Cement will be accepted after examinations and tests have 
been made which prove that its quality has not deteriorated, ancj 
that it fulfills the above requirements. 

39. The sand must be coarse river sand, sharp and clean. 

40. The rock must have a hardness equal to vitrified brick, and 
a weight not less than 150 lbs. per cubic foot. 

41. Bidders on sand and rock must accompany their proposal 
by samples of material which they propose to furnish and the 
successful bidder will be required to furnish material of same 
quality as his sample. 

42. Separate bids will be received for cement, sand, and rock. 
The right is reserved to increase or decrease the amount of esti- 
mated quantities 20 per cent. 

43. There will be needed for the work : 

Cement, about 4,000 barrels of average weight not less tlian 

400 lbs. each. 
Sand, about 2,000 cubic yards. 

Rock, about 6,300 cubic yards of the following classes : 

1st Class: 900 cubic yards of rocks in pieces of 50 lbs. 

and 100 lbs., of clean fracture and with no rounded or 

worn surfaces. 
2nd Class : 3,400 cubic yards of broken stone of sizes 
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Vi^hich will pass through 2-inch rings and which will 
not pass through ^-inch square meshes. 
3r4 Class: 2,000 cubic yards of crushed rock of sizes 
which will pass through Y^-mx^ square meshes but 
will not pass through J^-incli square meshes. Equally 
hard and durable gravel of same sizes may be substi- 
tuted tor not to exceed one-half this amount, at the 
option of the contractor. 

Measurement, 

44. The rock and sand will be measured in^the bins or pile where 
delivered. 

Delivery. 

45. The sand and rock are to be delivered at such place inside 
the levee, but not to exceed 100 feet from it, at Fort St. Philip, 
La., as the Engineer in charge shall designate. The cement shall 
be delivered on the wahrf in barrels unbroken and uninjured, and 
in lots not tn exceed 8uo barrels. The contractor will be notified 
when any material is desired and in how great quantities, and de- 
livery must be made within ten days thereafter. 

SPECIFICATIONS. 

1. Q«fT?r/n'— Contract will be made for r,oooba rrels of Port- 
land Cement, or 3,000 barrels of Natural Cement. The right is 
reserved to increase the quantity by 20 per cent or less. 

2. Q^fa/ffy— The Cement mnst be in good order, of uniform 
quality, setting well both in air and water, and free from anything 
that may cause the mortar to swell, crack or scale. 

Portland Cement must be of some standard brand of American, 
German or English Portland Cement, such as "Atlas," "Lager- 
dor fer,'* * 'Hercules , " *'Germania/' "Dyckerhoff/" etc. Slag ce- 
ments and Belgian cements will not be accepted. 

Natural cement must be Louisville Black Diamond or equal. 

3. Tests — ^No cement will be accepted which cannot stand the 
following tests : 

Portland Cement, not less than 95 per cent to pass through a 
50 mesh sieve; initial set in not less tlian 45 minutes; tensile 
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strength neat, one day, 125 pounds; seven days, neat, 375 pounds; 
three parts sand, 125 pounds. 

Natural cement, not less than 85 per cent to pass through a 50 
mesh sieve; initial set in not less than 15 minutes; tensile strength 
neat, one day, 60 pounds : seven days, neat, 100 pounds ; two parts 
sand, 50 pounds. 

4. Samples — Each bidder will furnish a sample of each of the 
brands of cement which he proposes to furnish, to be selected from 
any barrel in his stock by the Engineer in Charge. This sample 
will be tested by the Engineer in Charge, and all the cement fur- 
nished under this contract must at least be equal sample; the 
judgment of the Engineer in Charge to be final on this point. 

5. Cooperage — The cement must be delivered in substantial 
barrels .lined with paper. The bidder will state in his bid the 
weight of the barrels he proposes to furnish. 

6. Time — The cement must be delivered between the 20th anoi 
the 31st of the current month. 

7. Delivery — To be made in lots of 1,000 barrels f. o. b. barge 
at New Orleans, Natchex or Vicksburg. The cement to be used 
about 40 miles above Natchez. 

8. Inspection — The cement will be inspected and tested on de- 
livery. 

9. Payment — To be made when the cement has been delivered 
and accepted. 

10. Awards — In determining who is the lowest bidder, the effi- 
ciency of the cement for the special work to be done will be con- 
sidered as well as the price bid, the point of delivery and the size 
of the barrels. The judgment of the Engineer in Charge will be 
final on this point. 
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POSTER AND CIRCULAR LETTER, 

Office U, S, Engineer, Custom House, 

New Orleans^ La,, August 8, 1899* 

Ten days public notice. 

M 



SiR"-^ealed proposals submitted on the form below, marked 
on envelope ''Proposal for Cement, Tile, etc., Ft. St. Philip/'* will 
be received at this office until 12 o'clock noon, August 18, 1899, 
and then publicly opened for furnishing and delivering to U< S. 
Engineer, Fort St. Philip, La., Cement, Tile, etc. 

All articles must be the best of the kinds specified, and must be 
delivered at Fort St, Philip, La., free of cost of transportation to 
the Government, and within 10 days after receipt of notice of ac- 
ceptance of bid. 

The right is reserved to reject any or all bids. 

CEMENT: 

PovHand Cenicnt^Thx^ must be of first-class, uniform quality, 
thoroughly calcined^ finely ground, so that at least 95 per cent will 
pass through a No. 50 sieve, and 80 per cent tlirough a No. 100 
sieve. Briquettes made of neat cement, kept r day in air and 6 
days in water, shall have a tensile strength of 400 pounds, and 
when made into mortar, i part cement to 3 parts river sand, sliall 
have a tensile strength of 200 pounds at end of 7th day, i day in 
air, 6 days immersed in water, the temperature of water not to 
be less than 40 degrees, or above the natural temperature at the 
localitv where tests are made. 

American Portland— Th\% must be of first-class, uniform qual- 
ity, thoroughly calcined, finely ground, so tliat at least 95 per cent 
will pass through a No. 50 sieve, and 80 per cent through a No. 
100 sievt:. Briquettes made of neat cement, kept I day in air and 
6 days in water, shall have a tensile strength of 400 pounds, and 
when made into mortar, 1 part cement to -3 parts river sand, shall 
have a lensilc strength of 200 pounds at end of 7th day» i day in 
air, 6 days immersed in water, the temperature of water not to 
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be less than 40 degrees, or above the natural temperature at the 
locality where tests are made. 

American Portland — This must be of first-class, uniform qual- 
ity, finely ground, so that 95 per cent shall pass through a No. 50 
sieve, and 80 per cent through a No. 100 sieve. It must have a 
tensile strength of at least 2cto pounds per square inch section 
when mixed, neat, and kept i day in air and 6 days in water, and 
not less tha^i 125 pounds tensile strength when made into mortar, 
I part cement, 3 parts river sand, at the end of 7th day, i day in 
air, 6 days in water, the temperature of water not to be less than 
40 degrees, or above the natural temperature at the locality where 
the tests are made. 

Any cement tliat cracks or checks when made into thin cakes, 
or that, when made into soft mortar sets hard enough within 30 
minutes to bear a weight of i pound on a wire 1-24 inch diameter, 
or which fails to bear the wire at he end of three hours, will not 
be accepted. 

All cement must be delivered in well made, paper-lined barrels, 
not mutilated, so as to occasion loss in handling or risk in storing. 
It shall be in a floury condition, free from lumps, when delivered. 
It will be tested after delivery and all cement which does not con- 
form to the requirements must be removed at contractors' ex- 
pense and re placed by satisfactory cement without delay. 

Since there is considerable difterence in the weights of cement 
purchased in barrels, the bid will be based upon weight of ce- 
ment, or so much per ton of 2,000 pounds, exclusive of weight 
of barrels : 

POSTER AND CIRCULAR LETTER. 
Ten days public notice. 

Unttei:. States Engineer Office, Room "N," Custom House. 

New Orleans, La., June 23, 1900. 
M 



Sir — Sealed proposals, submitted on the form below, inclosed 
in an envelope marked ''Proposals for Cement/' will be received 
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1900, and then publicly opened, 
. . J.TVxnt at Fort St. Philip, La., as per 

/LCATIOXS: 

• lovcc at Fort St. Philip, La., at a 
■'c otHcer in charge, free of cost of 
^■••iront, and within fifteen (15) days 
.■.-:!/i,i-.x*c of bid. 

.•c'/caso or to diminish the quantity re- 
V.- oont, and to reject any and all bids. 
■ equal to "Atlas" cement and finely 
. . -i^Mll pass through a Xo. 50 sieve and 
-.v sieve. 

V '.''\i;ih of, at least, 500 pounds per square 
, .'v\r. ami kept 1 day in air and 6 days in 

pounds tensile strength when made 

V ■. .i!ivl 3 parts river sand when kept i day 

. ;;ie temperature of the water to be not 
i \nv^ the natural temperature at he loca- 

V - av-e. 

^•vx 01 ehcvks when made into thin cakes or 
•VAM iar sets hard enough within 30 min- 
I pound on a wire 1-24 of an inch in 

v''\eied ill well made paper lined barrels, 
X o sveasiim loss or difficulty in handling. 
vv^^Jxhiion ami free from lumps when de- 
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EXHIBIT "Q. 



LLST OF PAPERS. 

1. — Extracts from minutes of Drainage Commission, with dates. 

2. — Report on Drainage by Advisory Board. 

3. — General Specifications. 

4. — Special specifications. 

5. — Questions concerning the use of . cement — with date. 

6. — Report of Special Committee and Statement of Chief Engi- 
neer on change of cement. 

7. — Additional statement of Chief Engineer on same. 

8. — Original Specifications for Imported Portland cement. 

9. — Supplementary and additional specifications for cement. 

10. — Test of old briquettes of Steel Portland cement. 

1 1 . — Mr. L. W. Brown's letter. 

12. — Report of Messrs. Hering and Richardson. 

13. — Extract from report of Board of Experts. 

14. — Statement for pubhc by Executive Committee of Drainage 
-Commission and Chief Engineer. 



EXTRACTS FROM MINUTES 

OF THE 

DRAINAGE COMMISSION OF NEW ORLEANS. 



Regular Meeting, February 13th, 1902. 

Communication from Chief Engineer Harrod as follows: 

New Orleans, February 10, 1902. 

"Mr. R. M. Walmsley, President, 

The Drainage Commission of New Orleans, City. 

"Sir — I have the honor to suggest, through you to the Drainage 
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Commission, tliat Mr. H. B. Richardson and Mr. Rudolph Hering 
be requested to make examination and report on the manner, both 
as r€g:ards design and construction, in which the plan of drainage 
has so far been carried out, and on any other matters which appear 
to then, to bear on the subject. You will recollect hat these En- 
gineers, with myself, composed the Eng-ineering Committee of the 
Advisor)' Board, under whobe examination and approval the plan 
was prepared. 

Very respectfully, 

(Signed) "B." M, HARROD, 

''Chief Engineer/' 

'* I 'resident Walmsley then said that Major Rarrod had request- 
ed that Messrs. Hermg and Richardson investigate the cliarges 
made bv L, W. Brown that the plan of drainage had not been car- 
ried out. Mr. Brown said that he plans had been annihilated. This 
jit a moi^t rcfiiarkable statement. If the plans had been annihilated, 
the Board should know it. If they had been carried out, the Board 
and the public shotdd know it Mr. Richardson is here and Mr. 
Iteriiig coukl be reached. !Major Harrod had reported to the 
Bnard fmni time to time that he plans had been carried out, with 
the exception of minor changes. Mr. Walmsley then read part of 
Sj?ctinn •!» Act No. 114 of 1896, as follows : ''Be it further enacted, 
dc;, That said Commission shall have full power to control and 
cKi*nite llu' ilraina^e of the City of New Orleans, and may proceed 
Ui execute uiid carry out substantially the plan for stich drainage 
adopted liy the Council of said City by Ordinance 10,991, C* S., 
apprnvt'd July r(»i!i, 1895, so far as it may find said plan desirable 
and pnicticablc, with the rights however, to modify the same as in 
\\n jiiil^fuumt circumstances may require.' Major Harrod was 
sck'Cted by t!ie Board as Chief Engineer because of his recog- 
mm\ .ilnlity, high character and reputation as an Engineer, and 
tlie Bnard lum repofvcd full confidence in him. It is due Major 
I larrod lo say that his resignation has been rendered to the Board, 
to lie ixcrci.ied by the Board at its discretion. The Engineer's 
oflicc fti necc?»sarily complicated, being one of great detail, and no 
doubt would require some time to put it in shape to turn over to a 
lucccsson 
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'*It was moved by Mr. Morris, seconded by Mr. Cucullu, that 
the President arrange with Messrs. H. B. Richardson and R. Ber- 
ing to examine, both as regards design and construction of the 
drainage system thus far carried out, and also as to the character 
of the work |)erformed and report as soon as possible to the Board. 
The expenses incurred in the examination to be borne by the Com- 
mission." 

"A general discussion then followed on the prices of cement. It 
was moved by Mayor Capdevielle that the Chief Engineer ascerr 
tain the price of the different cements used in the drainage work 
during the years 1897 and 1899, and report same to the Board for 
the purpose of using same as evidence in a suit to be filed by the 
Counsel of the Commission." 

******** * 

QUESTIONS CONCERNING THE USE OF CEMENT. 

( 1 ) ]>) not the specifications for the recent drainage contracts 
require the use of foreign Portland cement? 

(2) Have they been modified by you or the board, and to what 
extent ? 

(3) Is not there a difference of about sixty cents per barrel be- 
tween the foreign and the domestic Portland cement? 

(4) How does the contractor make the rebate and in what 
amount, in being permitted to use the domestic Portland ? 

(5) Are the companies using the American cement, which is as 
good as the imported ? 

(6) Why was the foreign Portland named in the specifications 
and after the bids were awarded, the use of the American permit- 
ted? 

(73 Did the National Contracting Company save one hundred 
thousand dollars on its contract by being permitted to use Amer- 
ican cement after bidding for the imported cement; if so, what 
did the National Contracting Company give the Drainage Board 
as a rebate? 

(Submitted January 28th, 1902.) 

Report of Special Committee and Statement of Chief Engineer, 
concerning cement : 
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February 15, 1Q02, 
In calling tlie meeting to order, R. M, Walmsley, president of 
the board, said : 

*'On Friday last, tb rough ]\layor Paul Capdevielle, I was in- 
formed for llie first time that it was rumored that in contracts 
of this comtnission with the National Contracting Company and 
others, that cement other than that specified in the contracts had 
to some extent been allowed to be used without the authority of 
this board* and as it appeared that prompt and thorough investiga- 
tion should be had, on Saturday last I took the responsibility of 
appointiag a committee to investigate the charge. 

"Thp.t committee is now ready to report. It occurs to me that 
the first action of this board should be to confirrn the action of the 
president in appointing this committee/* 

The action of the president was confirmed and the committee,| 
which was composed of Louis CucuUu, James McRacken and C, 
T. Yenni, submitted the following report: 

'*Wt\ the imdersigned committee, appointed for the purpose of 
investigating the rumors that cheaper grades of cement than called 
for in the specifications have been substituted in past and present 
contracts, wthout a corre^^pondtrrg rebate to the Commission, there- 
by largely increasing the profits of the contractors, without any 
lienefit whatever to the Comniisj^ion, we respectfully report, after 
due investigation^ as follows: 

"'In contracts 'A* and 'C/ which were awarded 10 the Nati 
Coinracling Ct:>m|i>any on Aug. 9, t897, and merged into one 
tract, and in contract "F/ awarded to C. Collom & Co. July 28^ 
i8Q9\:he sp^*cifications calleti for the use of American Cement on 
certain portiotts of the work and imponed Portland Cement on 
other iK^nions* 

"After tlie acceptance of the bids of the Xatkmal Contractmg 
Com|Xtny and Messrs, Collom & Co,, ^ve find that Major 

Harro<L our chief engineer, drew up supplemental specifications 
affecting riv.* cemeril to \>c nseil, fvnnnding tor tests, etc, authori 
for which, the enirfne*T claims, was \TSteti in him by the ori 
spccific;itions. 

*'Thc estimat ' . ^{ barrels of imported Port- 

land Cement \\ \ > calW for. and whkfa wiere 
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pennitted to be substituted by American Cement under the supple- 
puB p^jpunq OAv; 'pu^noq; aup-A^joj sbav 'suoquDypsds ]b;u9ui 
twenty-one barrels (49,221). 

"The difference in the price of cement used, which is admitted 
by the engineer to have been cheaper than that called for in the 
specifications, has not been ascertained by your committee, owing 
to the very short time that this matter has been under investiga- 
tion. But v/hatever the difference may have been, the Drainage 
Cbmmission has not been a beneficiary in any amount. 

"The substitution was not made with the approval of the Com- 
mission, as the engineer failed to officially notify the Commission 
of the substitution by the amended specifications, •and therefore 
not obtaining the Commission's ratification of the change, the en- 
gineer made a very serious error. 

"The specifications for contracts awarded in July, 1901, to the 
National Contracting Company, United States Construction Com- 
pany and Messrs. Nash & Dowdle and John McCoy, which also 
called for :he use of imported Portland Cement on certain por- 
tions of the work, have also been modified after correspondence 
with the various contractors to permit the use of certain standard 
brands of American Portland Cement, in lieu of the imported 
article, but same is being done with the approval of the Commis- 
sion, which is being benefited in the reduced cost of construction 
to an amount of not less than ten thousand dollars ($10,000.) 

"We respectfully close our report with the suggestion that our 
chief engineer be requested to make a full and lucid statement of 
the circumstances under which the substitutions were permitted by 
him." 

Major B. M. Harrod, the chief engineer of the board, then sub- 
mitted his report on the matter, which was as follows : 

"In obedience to the request, contained in the report of your 
committee, T beg leave to submit the following statement : 

"The general specifications adopted by the City Cx)uncil in 1896 
were vague concerning the quality of cement to be used, the pro- 
perties required and the tests to be exacted. In the case of im- 
ported Portland cement, it was only required that 95 per cent 
should pass through a 2500 mesh sieve, and that a seven-day neat 
test should give a tensile strength of 400 pounds per square inch. 
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**The special specifications for the contracts of 1897 with the 
National Contracting Company, and of 1899 with C. Cononi & 
Co., added nothing to these requirements beyond calling for bids 
on the following items : 

''Contract 'A^ — National Contracting Compan}^ — Central power 
and pumping stations and lined and covered canals. 

"Brickwork — American Natural Cement— i of cement, 2 of 
sand, 

"Imported Portland Cement — t of cement, 2 of sand. 

"Imported Portland Cement^ — i of cement, 3 of sand. 

"Concrete^ — ^American Natural Cement — of cement, 2 of sand* 

"Imported IJortland Cement — i of cement, 2 of sand. 
Imported Portland Cement — i of cement, 3 of sand. 

**Co!itract 'F' — C. F. Collom & Co* — ^Lined and covered canals* 

"Brickwork — American natural Cement — of cement, 2 of sand, 

*Tonland Cement— i of cement, 3 of sand. 

^'Concrete — American Nataral Cement— 1 of cement, 2 of sand- 

"Imported Portland Cement^ — i of cement, 3 of sand. 

**Surfacing — ^Portland Cement — r of cement, i of sand. 

'These contracts afford the only instances where steel Portland 
has been used in the place df imported Portland cement, and in 
each case it is left undetermined in the specifications, and presuma- 
bly at the discretion of the engineer in what part of the work the 
different material bid for should be used. 

Subsequent to the adjudication of these contracts, application 
was made b)^ the contractors to be allowed to use steel Portland 
cement, and American product, where the bid had been for im- 
ported Portland. Additional conditions, both physical and chem- 
ical, were then atached to the specilications, and the contractors 
were informed that if that cement complied with the higher or 
more detailed tests its use would be allowed. The additions to the 
specifications required much finer grinding, certain tensile strength 
at difi:cr-ent periods, and when mixed in different proportions chem- 
ical analyses and other examinations. The material used under 
this agreement was under constant test at Tulane University, and 
its acceptance or rejection was determined by these tests, as was 
also the w^ork in which it was used, 

'The advantages which may have accrued to these contractors 
from the use of a cheaper cement than was specified may be esti- 



Report Board of Inquiry, 



159 



mated in the following manner. The measurements for final 
estimates for payment on the part of these two contracts where 
steel Portland instead of imported Portland cement was used were 
as follows: 

Cubic Yds. Cubic Yds. 

Brickwork. Concrete. 

National Contracting Co 46,099 33»i09 

C. F. Cbllom & Co 4,842 



. 46,099 37;95i 
''Under the contracts let in 1901, propositions were received 
from the contractors to use steel Portland instead of the other 
grades of American Portland cement, at a reduction of 18 cents 
per ,cubic yard of brickwork, and also to use these other brands 
of American Portland instead of imported Portland cement, at a 
reduced price of 8 cents per cubic yard. The steel Portland could, 
therefore, be used in brickwork for 26 cents less per cubic yard 
than the imported Portland cement. The difiference in concrete 
would be about twice this amount, or 52 cents per cubic yard. Ap- 
plying these prices to the quantities given above gives a difference 
in favor of the contractor of $31,720. 26. This is the difference 
as it existed last year, based on propositions .t)f the contractors. I 
have no information whether it would have been more or less in 
1897. 

"The price at which steel Portland cement could be obtained, 
allowed the contractors a larger profit than there was in the use 
of imported Portland, but the tests under which it was used were 
more complete and exacting than those which were provided in the 
general and special specifications under which the bids were made, 
and the material proved satisfactory under these tests and in the 
work. 

"I recognize the justice of the censure conveyed in the report 
of your committee in regard to this transaction as an error, inas- 
much as better terms might have been exacted from the contractor, 
and as it should have been referred to the commission for its 
sanction. 

"In subsequent contracts, those of July, 1901, with the United 
States Construction Company, for pumping station No. 3; with 
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the National Contracting Company for the Third street and St. 
Bernard lined and covered canals; with Nash & Dowdle for tlie 
Nashvdle and Lowerline lined and covered canals, aJid with John 
McCoy for the Algiers lined and covered canals, the specifications 
called for bids on Portland cement; for concrete on American 
natural and on imported Portland cements, and for surfacing on 
Portland cement. 

**In order to secure uniformity in the bids and make them readily 
comparable, one with another, contractors were advised to base 
their bids on imported Portland, complying with a special specifi- 
cation of qualities and tests. Propositions were received subse- 
quait to adjudication for the use of American Portland cements, 
at a fixed rebate in favor of the Drainage Commission, provided 
that they fully complied with the specifications for imported Pori- 
land. The arrangements based on these propositions are now in 
effect, and estimates and payments are made at the reduced rates. 
Tests are regularly made at Tulane irniversit}% which determine 
their acceptance or rejection. The brands which contractors have 
chosen to offer are the * Atlas;' *Universar and 'Vulcanite/ They 
have bc-en faithfully sampled and tested with satisfactory- resuhs. 
**The papers and correspondence on which this statement is 
sed ai-e part of th^ records of this ofifice/' 



COPY OF ORIGIXAL SPECIFICATIONS FOR IMPORTED 
PORTLAND CEMENT. 

L. 1*. 97. This cement shall be of the best quality of hydraulic 
Portland, and the average gross weight per barrel shall not be less 
than 400 pounds. At least 95 per cent, by weight, shall pass 
through a sieve with 2500 meshes to the square inch. It shall 
liave a tensde itron^h of at least 400 pounds to the sqaure inch, 
Avhen tnixed neat and ex^iosed one da}' in air and six days in water. 

SPECIFICATIONS FOR PORTLAXD CEMENT, FOR USE 
IN CONNECTION WITH WORK— NEW ORLE.\A"S 
DR \IXAGE COMMISSION. 

The cemciii slmll be of the best qtiality ot Seel Forthnd. and the 
a\*erage net weiglit i>er barrel s^hall not be less than three hundred 



Report Board of Inquiry. 



161 



and thirty-five (335) pounds. At least ninety (90) per cent, by 
weight, shall pass through a sieve of 40,000 meshes to the square 
inch. 

A cement that cracks or checks when made ^to thin cakes, or 
that, when made into soft mortar, sets hard enough in less than 
thirty (30) -minutes to bear a weight on one pound on a wire 1-24 
inch in diameter, will not be accepted. 

All tests of cements shall be made at or above a temperature of 
sixty (60) degrees Fahrenheit. Samples for testing may be taken 
from ten barrrls of every lot of fifty barrels, and these samples 
shall be thoroughly mixed and made into briquettes, and, if the 
average strength of the ten briquettes is below that required, or if 
any fwo briquettes are ten (10) per cent below the required 
strength, it shall be sufficient cause for rejection of all the barrels 
in the same lot from which the samples were taken. 

Tests will be made with cement mixed neat, and also with three 
parts of sand to one of cement, and briquettes of each ten barrel 
samples, will be exposed one day in air and six days in water, and 
one day in air and twent-seven in water before they are tested. 

Cements must correspond with labels on their barrels or sacks, 
in composition, weight, maker and place of manufacture. Bills of 
ladiog must be furnished, if required. 

No cements that are known to be adulterated cements, shall be 
presented for testing. No adulterated cements will be allowed 
Portland cements, when analyzed, must be within the following 
limits : 

Silica 20 to 29 per cent. 

Alumina, plus oxide iron 5 to 13 per cent. 

Lime 50 to 65 per cent. 

Magnesia o to 3 per cent. 

Sulphuric acid o to ij/^ per cent. 

The presence of unhydratfed, or under-burnt lime, or sulphuric 
acid, or magnesia, in quantities sufficient o be dangerous to the 
future soundness of the cement, will be cause for rejection. 
• No over-limed or non-uniformly ground cement will be allowed. 
Hot and cold tests will be made for soundness. 
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Gilniore's needles will be used for testing set. Specific gravity 
and chemical analysis will be made, for detection of adulteration 
or under-burning. 

Portland cemeiTt must show the following tensile streng^, in 
pounds, per square inch, when tested in accordance with the Am. 
Soc. Civil Engineers' Rules. Spalding on hydraulic cement, will 
be used as authority. 



Tests will be made by Prof. W. H. P. Creighton, of the Tulane 
Testing Laboratory', and the acceptance or rejection of material 
will be determined by these tests. 



Seven days 

Twenty-eight days 



Neat. 
400 
500 



Sand 1 13. 
125 
175 




\V. J. HARDEE, 

City Enoinker. 
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LETTER OF MR. L. W. BROWN TO "TIMES-DEMO- 
CRAT"— FEBRUARY 8th, 1902— COxNTCERNING CE- 
MENT. 

New Orleans, Feb. 8. 1902. 

To the Editor of The Times-Democrat: 

The statement from the National Contracting Company, pub- 
lished m your columns of yesterday, referring to the exposure in 
connection with the drainage work, merits a statement from inc. 
for the reason that the drainage work of this city has been and still 
is a matter of great professional moment to me, and I am inter- 
ested in securing to this city the greatest possible benefits there- 
from. 

As a matter of fact, I am professionally identified with the work 
throughout the engineerings: world, having spent much time and 
labor between the years 1886 and 1896 in making investigations 
and working out and dosignin;^: the plan of 1896, and have since 
recorded in the engineering world a very consideral)le amount i^f 
literature on the subject. The long study T have given the mat- 
ter has necessarily made me familiar with every detail, and I iiave 
viewed with considerable anxiety the metluKls which have hwn 
adopted in the execution of the work, especially when they af- 
fected, as has been the case, the integrity of the structures and the 
efficiency of the system a? contemplated by the plans of iS()f). I 
liave on several occasions pointed owt that the work as n(jw being 
executed was in direct violation of the plans of drainage as a(lo|)t- 
ed.by the City Council in 1896 and later appr/^vrd by the State 
Legislature, and that, in niy opinion, the eminent success of the re- 
sult as contemplated wouhl be very materially modifierl. 

As is generally known, when I had crnnpletcd tli<- plans in \^()C) 
I was retired from active charge oi the work, anrl was engaged 
for two years by the National Contracting OMnpany, but since 
1899 I have had no direct connection with the work. 

In all the work I have done for the drainage of this city, even 
when employed by the National Contracting Company, f hav(i en- 
deavored to secure the best possible results to the city from the 
work, and have on many occasions, even while acting as the con- 
tractor s engineer, taken occasion to widely differ with the chief 
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engineer of the Drainage Board relative to the methods which 
were adopted, and in many instances my differences were recorded 
in a commimication ; hut to not one of my many protests has any 
attentioji b*.en given, and I am constrained to now record that the 
drainage system of 1896 is practically annihilated, both as to sta- 
bility ind efficiency ; and to further record that if the chief engi- 
neer be called upon to describe the engineering features, advan- 
tages and value of the system as it now exists, he would be unable 
to do so, as the many changes have destroyed all the value of the 
fundamental formula of the system of 1896, 

As to the original specifications for the work, which were t>re- 
pared with e:Jctraordinary care, and which have received the com- 
mendation of some of the ablest engineers of the country;, under 
the interpretation of a careful and competent engineer, it would 
be impossible to secure other tiiaii satisfactory restilts, and the con- 
tractor could secure no advantage were they strictly adhered to. 

As to the use of Utica and other natural cement, I liave repeat- 
edly expressed myself to tlie ch^ef engineer of the Drainage Com- 
mission and to others to the effect that^ in my opinion, it is most 
ridiculously absurd and a violation of proper aigineering usages 
to use iiatural cement in the retaining \valls of work, such as forms 
the large conduits of the drainage system, when the work should 
be expected to last 200 years or longer, and in my opinion the ques- 
tion of money saved by the use of a natural cenient over that of a 
high grade artificial cement for work of this class is but a small 
matter as compared with the value of the stability of these expen- 
sive and constantly needed structures, and, as I have often re- 
marked, die difference in cost ^f a high grade artificial cement 
would not exceed $100,000 for the whole of the work over the cost 
of natural cement, and the advantages would be inestimable. Sev- 
eral thousands of dollars have been expended by the Drainage 
Board for the testing of cement, and it would appear that this sum 
should have mcluded some good advice as to the quality of cement 
proper to be used in this important work. And, again, several 
thousands of dollars have been recently expended for expert engi- 
neering advice in connection with the flraitiage work, and it is to 
be regretted that an opinion should not have been expressed as to 
the stability and longevity of the structures they examined ; and it 
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is further tc be regretted that any conditions should have arisen 
requiring this expensive expert examination. 

The explanation of the National Contracting Company as to the 
cement they used must necessarily be extended further than is im- 
plied by the statement published yesterday, as I personally took no 
part whatever in any transactions relative to cement, either in' ne- 
gotiations with the Drainage Commission as to quality or for the 
purchase of same. Respectfully, 

L. W. Brown. 



New Orleans, La., May 14th, 1898. 
Major B. M, Harrod, Chief Engineer: 

Dear Sir — At your request we have examined the work, and 
considered the design for the construction of the St. Louis Canal. 

- The use of piling or other support to the foundations was orig- 
inally considered as a possible necessity, though it was deemed 
advisable to begin construction without them. The bearing 
power of the soil at the depth where the foundations of the wall 
rest is now found to be insufficient for the weight imposed. We 
therefore think piles should be used until the conditions are im- 
proved. 

The transverse slope of the bottom is too great to be safe in the 
soil found at that depth. 

As regards the efficiency of the system, we believe it to be quite 
safe to reduce that slope to one on four, leaving the foot of the 
walls at the elevation as at present constructed. The capacity of 
the Canal would then still be equal to that provided for the pumps 
at Station No. 2. Respectfully, 

(Signed) Rudolph Hering, 

Henry B. Richardson. 



The following is an extract from the Report (dated June 13th, 
1901) of the Board of Experts, appointed by the Drainage Com- 
mission to investigate the drainage work: 

* }jS >l< 5i« ^ Jje 5j£ 
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*The general character of the work which has been executed by 
the National Contract iiii^ Company is of imdoubted excellence/' 

"The canals, as a whok\ arc substantially founded and built^ 
they have cleam ^s^lt mies ^ad well Ike^ tlii^tims^ wfilfe ^ 
I-beams and arches form a thoroughly good covering which is 
holding perfectly, and even the effect of corrosion, which was 
most to be feared on die I-beams^ appeared very slight on the un- 
cleaned beams, wlifcli ivc liave wamfnecl- On Canal StttXSt, ^ 
found the canal Ixittonx perfectly clean, with about 8 inches of 
water flowing through it at a very high velocity, sufficient to ke^ 
it thoroughly scoured out. On Camp Street, the current is 
checked by the ekhteuct of a 30-inch water main which closes up 
nearly liie whole area of tin* canal at Camp and Canal, greatly 
impeding the ilow. and causinjq^ serious deposit in this canal which 
wi'.l be undotilmlly isirried^^aT when thi* obsmtctidii U tth 
moved." 

•\^n St. Loui^ Street, ihe canal w as alxnit half full of water and 
haii a con sidefaTiie^ am^niitt 0$ lUlHl m it5 hdtiam. WMllI W« Wieffr 
:n :::0 canal at tiii^ point, pumpii^ ^in^ connnenced at Station Xo. 
2. Tis V. c ur.ders^xvl it, wit ii iifte pt^jnipr Tliis at once started the 
i^.ow. a: a veLr-xrkv tti aKnit > feer per i^^Mt^l, which, while not 
>K!r:.^:v:-: :o s^-:\\r fill the cxi.^iiiiir ^k-po^it, showed conclusively 
::'.ri- a thrvV i^fiecrhv pumps called for die contract at Xa 

J. :"::o vol c::y siikS i^i:5J'iar|;e €^ 

:::vT:^J : a::y ilep. -s:: in 1: w*»uM -v tht^roughly reinoved.** 

"A: - I :'.:e pr.niping sracions. an- 1 i:ie central power plant, we 
:::::: ". v.vai'.y ..:o>:c:'v\l >i:><::ini:a'i'iy Iv.iil: brick buildings, alto- 
crt:'.".or :reo fr.ir. a:iy ira'.ioa:: ;-o. of cracks or settlement, showing 
seoo.rc :o::*.: 'a::o:: ar.vi ;u'.:r.:ra>!o workmanship. Inside of these 
: a-:.*.o :r :r. :iv n:os:o ini-or omissions, faults, and de- 

:oc:s. v. /.ici: cro rractica'.'.y a'.* covcrco. in the bill of particulars in- 
c*.:: *.v\'. ir. :!:o repori of yo::r Civief Engineer, the whole equipment 
0: se p'..ir.:s scc.r.s ix^ :".:v'rov.g;:ly gv.vd." 

Signed > H. T. Malochee, 

T. H. TUTWILER, 

Geo. G. Earl. 
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STATEMENT FOR PUBLIC BY EXECUTIVE COMMIT- 
TEE AND CHIEF ENGINEER— SEPTEMBER 4, 1901 
—IN ANSWER TO REQUEST FROM PROGRESSIVE 
UNION. 

New Orleans, La., Aug. 28, 1901. 

In November, 1893, an Advisory Board was established by Or- 
dinance No. 8327, C. S., to recommend a plan for the drainage of 
the City of New Orleans. 

This board in April, 1895, submitted, with its recommendation, 
a plan prepared by the city engineer under the examination and 
approval of its engineering committee. 

In July of the same year the City Council approved this plan by 
the passage of Ordinance No. 10,091, C. S. 

In July, 1896, the General Assembly of Louisiana, by Act No. 
114, established the Drainage Commission of New Orleans with 
"full power to control and execute the drainage of the City of New 
Orleans and to proceed to execute and carry out substantially the 
plan of such drainage, adopted by the Council of said city by Ordi- 
nance No. 10,091, C. S., approved July 10, 1895, so far as it may 
find said plan desirable and practicable, with the right, however, 
to modify ihe same as, in its judgment, circumstances may re- 
quire.'* 

The general features of the plan have been repeatedly presented 
by publication and discussion. It may be well, however, to repeat 
them now in condensed form. 

The drainage limits, on the left bank, extended from the river 
to the lake, and from the upper line of the city to the lower boun- 
dary of the l<;)wer protection levee, Florida walk and People's ave- 
nue. On the right bank they extended from the upper line of the 
Fifth Municipal District to the lower line of the United States 
naval reservation. 

For convenience the area was divided into six sections, all on 
the left bank, except the last, or Algiers section. Those on the 
left bank were consecutively numbered from above downward, and 
all excepting the fifth extended from the river to the lake. The 
fifth has Florida walk as its rear boundary. 



168 



Report Board of Inquiry, 



Lake Borgne was chosen as the main outfall, and the plan con- 
templates its use for this purpose to an extent only limited by the 
economical and efficient construction of canals and pumping sta- 
tions. At the same time it was recognized that, under certain con- 
ditions of local rainfall, the runoff was so great and sudden that it 
would be impossible to dispose of it along a single line, and, there- 
fore, for such occasions, relief outfalls into Lake Pontchartrain 
were provided. 

To carry out these intentions a main canal was designed, run- 
ning through the lowest levels of the drainage area, along the 
middle of the first four sections and forming the rear boundary of 
the fifth, mainly following Broad street and Florida walk. It was 
to be connected witJi Bayou Bienvenu, an affluent of Lake Borgne, 
by the main outfall canal. 

All drainage was to be collected into this main artery, from both 
lake and river sides, by gravity. But as this great drain was lo- 
cated on the lowest ground, not above the level of the outfalls in 
Lakes Rorgne and Pontchartrain, it was necessary to give velocity 
to the water reaching it by creating an artificial fall. This was 
done l)y the location of pumping stations at suitable intervals along 
the main trunk drain, and other outlying ones, for the emergencies 
of great storms, as before mentioned, on relief canals leading to 
Lake Pontchartrain. 

HKANril CAXALS AXI) DRAINS. 

The features of tlic plan relating to the proposed branch canals 
and drains for tlio local ct)llcction of drainage and its deliver}^ into 
the main Imnk in I'road street, are described in the following ex- 
tract from tiic rc[)ort of the Advisory Board: 

'The plan |)ropose(l, anil for which estimates are furnished, in- 
cludes the lining of the sides and bottoms of most of the canals 
and drains and the covering of the smaller ones between Broad 
street and the river. Kvontually, nearly all of the drains and 
canals will require siniikir permanent lining, but for a long time 
this necessity will not exist. 

'Tn general, all canals, branches and drains between the river 
and the main canal shouUl be lined with masonry, and many of 
them covered witli the street pavements, but those between the 
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main canal and the lake may be left without lining for years to 
come. 

**Canals and drains between the main canal and the river should, 
in general, be lined as they are built, though the covering may be 
omitted. In some cases, where they occupy narrow streets, the 
absence of covering would result in considerable public inconven- 
ience, which could not long be tolerated. It would, therefore, ap- 
pear proper to prosecute the work on most of the canals and other 
conduits between Broad street and river under specifications re- 
quiring them to be lined and covered, and the estimates hereinafter 
presented contemplate such lining, except in certain specified cases, 
and the covering of all drains between Claiborne street and the 
river, with certain others mentioned. 

In closing its report the Advisory Board recommended an order 
of procedure to be followed in construction in the second section, 
or that between the river and lake, Julia street and the New Canal 
on the upper, and Carondelet Walk and the Old Canal, and Bayou 
St. Joh«i on the lower side, the most populous and valuable part of 
the city This order was as follows : 

"i. The construction of pumping stations Nos. 2 and 7, with the 
improvement of the relief branch canal connecting these stations. 

**2. The construction of the St. Louis ])ranch canal, with lining 
and covering. 

''3. The main branch drains between Broad street and the river 
to be lined and covered. 

"4. The improvement of street grades and gutters. 

"5. The miprovement of the Orleans relief outfall canal. 

"6. The construction of main and branch drains between P>road 
street and the lake. 

*'*7. The construction of the main canal and its connections with 
the sections aliovc and below. 

''The work on other sections may be prosecuted in any order, or 
at any time, as it may l)c found most convenient." 

It is presumable, however, that the same principles which make 
this order of worlc proper in the second section are generally ap- 
plicable to the others, unless special reasons for exceptions should 
appear. 
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It was the intention of the Advisory Board to use all existing 
canals or other available work, as far as practicable. 

The l>rainage Commission, having organized in 1896, under 
the authority above cited, proceeded to can*}- out the plan of drain- 
age adopted by the City Council and 5tate Legislature. They 
properly conceived that the improvement of the second section, the 
commercial centre, and the most populous and valtiable part of the 
city, should first receive attention. Therefore, in compliance with 
the adopted plan, they advertised for bids for the construction of 
the Ceiural Power and Pumping Stations Xos. 2 and 7, with the 
im{)rovenKMit of the relief branch canal connecting these stations; 
fi)r the St. Louis branch canal with lining and covering: for the 
uuiiii and branch drains between Broad street and the river, lined 
and covere^.1 : and for the improvement of the Orleans relief outfall 
canal, all beinj^ essential parts of the drainage of this section. The 
contract for tliis work was let in August, 1897. Together with 
tliese works, an^.1 included in the same contract, were Pumping 
Station No. with its outfall canals, and the enlargement of the 
unliiRxI canals loading to this station from the low lands of the first 
section in front of the Metairie Ridge. It is submitted that this 
Wi^rk v/as an application to the fir^t of the same order of procedure 
ini()os<.Hl by the plan on the second section, and quite justified by 
existing conditions. 

SEv^:N■^l^E^■T^ striiKt canal. 

Sinuiltanei.Hisly witli this work, the Seventeenth Street Canal 
was being excavated. Although this was a part of the adopted 
plan, its execution at this early time was forced on the Commis- 
sion bv an Act of the Legislature at the session of 1S96, directing 
I be cKwiiig of the Louquo cut, tlirougii which the Melpomene tail- 
raoe had its outfall uuo the New l^sin Caiuil. The closing of the 
v'ui now transfers the drainage through ilie Seventeenth Street 
Canal \<- Tuinping Station Xo. o. 

In Septetnber, i8i.)8. the Drainage Commission awarded con- 
tr:u'ts for ilic excavation of the Florida Walk. Lafayette. Tourdan 
Avrnue and the ClailK>me extension canals. AU this work was 
part o\ the adopted plan. The first mentioned ^Florida Walk 
l.anal ) was a section of the main trunk heretofore described as 
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designed for the Lake Borgne outfall. This work was further 
considered advisable as giving to this lower section a measure of 
improvement similar to tliat which had already been inaugurated in 
the first section. 

Following this, and under contract of May, 1899, the main out- 
fall canal, leading from Jourdan Avenue Pumping Station to the 
head waters of Bayou Bicnvcnu, was excavated. The work was 
not only part of the adopted plan, but also of the main trunk canal, 
and was required at this time to abate complaint of overflow of 
lands below and on the Gentilly Ridge caused by the operation of 
the Jourdan Avenue Pumping Station. 

Additional contracts were let in July, 1899, for the lower half of 
the Third street system of lined and covered canals, for pumping . 
station No. i, and for the open canals connecting these lined canals 
with the station ; thus following in this section the order of pro- 
cedure advised in the plan, and already applied in the Second, as 
pumping stations Nos. i and 6 bear the same relation to one an- 
other as do Nos. 2 and 7 in the Second. The extent of work was 
limited by the funds available at the time. At the same time the 
Algiers pumping station was built, and half of the steam plant was 
transferred from the Jourdan avenue to that station. This was 
replaced at the Jourdan station by an electrical motor equipment. 

During the month of July of the present year contracts were let 
for the completion of the upper half of the Third street system of 
lined and covered canals ; for the St. Bernard system of canals and 
pumping station No. 3, to which they are tributary ; for the Nash- 
ville and Upperline systems of canals, both tributary to pumping 
stations Nos. 1 and 6 ; and for the Algiers system of canals. All 
this work was in conformity with the adopted plan and its order 
of execution. 

This enumeration of the works undertaken up to this time is 
given as briefly as possible, and without comment, to establish the 
fact that the Drainage Commission have been guided in all their 
proceedings — 

1. By the adopted plan of drainage. 

2. By the order of procedure in work forming part of that plan. 

3. By the distribution of work that would, as far as practicable, 
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be just to the settled and improved parts of each of the drainage 
sections. 

It will be seen that extremely limited use has been made of the 
latitude of change granted them by the original law, and that the 
lines and order of development of the adopted plan have been 
closely followed. 

Any order of work that might have been adopted would have 
involved hardships to some localities and have aroused complaints 
more or less reasonable. 

IMPATIENT LAND SPECULATORS. 

It is not unexpected or unnatural that those who have invested 
in swamp lands of speculative value between the Metairie Ridge 
and the lake should impatiently await the improvements that will 
enable them to realize. But it did not appeal, as a business pro- 
position, to those who prepared or those who adopted the present 
plan that theses wamps should be drained before a very substan- 
tial measure of relief had been given to parts of the city with a 
dense population and fixed values. For this reason "the construc- 
tion of the main and branch drains between Broad street and the 
lake" was put sixth on tlie list, or next to the last of the works in 
order of execution. The Drainage Commission takes the same 
view. But this affords absolutely no grounds for the imputation 
that this part of the plan is abandoned, and this opportunity is used 
to deny any such statement. The imjxDrtance of this part of the 
work is recognized, but it is relatively small when compared to the 
needs of more improved sections. 

A like denial is made of the assumption that the main trunk 
canal, with an outfall to l^ke l.'orgne, is abandoned. On the 
contrary, it is regarded as a most necessary part of the plan. This 
statement is supported by the faci that two sections of it, viz : from 
Elysian Fields to Jourdan Avonuo, and the main outfall, have al- 
ready been built. But it is true that the construction of other 
parts of the general plan will give earlier relief. The Advisory 
Board understood this, and for this reason placed this great canal 
seventh or last in the order of construction — not because it was of 
least importance, but because the system could be made operative, 
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although incomplete, without it, and more prompt relief could be 
thus given. 

It is a sound proposition that in the applicatiqfi of any sanitary 
improvement to a city the first consideration should be given to 
those parts where business is transacted, where a dense popula- 
tion centres and where values are fixed and high. This is not less 
true if there is a doubt as to the sufficiency of available funds for 
the ultimate extension of the system to its projected limits. 

The works just enumerated as having been placed under con- 
tract prior to the 24th of July of this year comprise a central 
power station, in which is installed lioilcrs, engines, generators and 
auxiliary machinery capable of developing 3600-horse power. 
Also four electrically driven pumping stations, designed for a 
present aggregate delivery of 2790 cubic feet of water per second. 
An electric motor has also been attached to one of the pumps at 
Jourdan avenue. In all these stations, both power and pumping, 
provisions have been made for a large increase of capacity in the 
future, and Nos. i and 2 are arranged with special reference to 
operating through the main trunk canal, and the same is true of 
pumping station Xo. 3, which has just been placed under contract. 
Ten miles of power and telephone lines connect these stations one 
with another. There has also been built in Algiers a steam pump- 
ing plant with a capacit}- of 1 30 cul)ic feet of water per second. 

The present installation in the Central Power Station was orig- 
inally proportioned to the demands of the pumps erected in Sta- 
tions Nos. 2, 6 and 7. liy the erection of Xo. i aiT-^ connec- 
tion with the Jonrdan Avenue Station, its capacity is severely 
taxed, and ox\ tlic compklion of Xo. 3, now under contract, and 
the installation of an additional pump which is needed at X'^o. 6, 
must bo increased hy additional lx)ilers, engine and generator, 
capable of developing fiot less than J333-horse power. This is 
solely necessary on account (^f the extension of the system. The 
power already installed lias proved sufficient for its intended use, 
but not for the additional consumption contemplated. 

In addition to this construction to power and pumping stations, 
there have been Imilt 15^0 miles of open and nnlined canals: 73/2 
miles of lined and covered canals, and 65,472 square yards of as- 
phalt and square block pavements. 
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Much- work has also been done in the repair of the old drainage 
machines and the cleaning of old canals, which the city was unable 
to und-ertakc. 

# 

All this work has been satisfactorily finished^ except that in- 
cluded in the contracts with the National Contracting Company. 
The sarne may be said o£ the greater pan of the work of this com- 
pany. 

"The lined and covered canals have been constructed in a work- 
manlike- manner of good material. The power and pumping sta- 
tions arc admirable structures of their kind, on foundations of ex- 
treme difhcuhy, but of perfect stability. The machinery for pow- 
er and pumping contaiiicfl in them is of a high character, barring 
those parts which are in cotitention and now in the hands of the 
Board of Arbitration, and of which the failure, up to this time, of 
the pumps in Station No. 2 may be instanced as the most notorious 
and inexcusable feature. 

MATTERS IN CONTROVERSY, 

The matters in controversy between the Drainage Commission 
and the National Contracting Company have been the subject of 
frequent demands on the part of the former, w^hich, in many 
cases, have been disregarded by the latter. They have now been 
placed in the hands of a Board of Arbitrators, whose award will 
be reported to the commission, and, no doubt, will command the 
assent of both parties. This method of settleiuent, as well as the 
character of the men who have undertaken it, should command 
the confidence of the public as leading to more prompt and accur- 
ate decision than could be reached by the ordinary method of liti- 
gat ion. Under these circumstances, a discussion of the causes of 
diflerences is not now advisable, but the statement can be made 
that the sum of $167,000, which the commission has withheld and 
now holds, with the fixed intention to apply it to the completion of 
the work, is more than sufficient to cover the defaults of the Con- 
tracting Company. 

In entering mto engagements with tiie National Contracting 
Company, the Drainage Commission was aware of the magnitude 
and importance of all and the novelty of many parts of the w^ork. 
The application of electricity was, under the circumstances, new, 
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but has been enUrely successful. The pumps were the largest 
known in the world, but the centrifugals in Pumping Stations Nos. 
6 and 7, notwithstanding the failure of the screw pumps at No. 
2, successfully discharge the required volume at the required 
height. 

The design and proportions of the pumps for Station No. 2 
were, to a certain extent, new, but others of the same type have 
been successfully used elsewhere. 

The screw pump has long been used for raising water, and is 
particularly efficient where the height to which the water is to be 
raised is comparatively small. 

A form of screw has been used for many years in Holland, and 
there are numerous instances of its use in America. The largest, 
and possibly the most successful screw pump, is that in use in the 
Milwaukee Flushing Tunnel. The screw in this case has a diam- 
eter of 14 feet and a capacity of over 40,000 cubic feet per minute, 
or about three times that required by each of the large pumps at 
Station No. 2 in New Orleans. This pump is driven by a steam 
eng^ine at a speed of about fifty revolutions per minute, and oper- 
ates against a total lift of 3 feet. 

This machine was installed in 1888, and has been in constant 
and highly successful operation since that date. On account of 
its success a second one, of greater Hft, is now to be erected. 

Two screw pumps were installed some years ago on the Missis- 
sippi River Commission's dredgcboat Alpha, one of these pumps 
having a capacity of 25 cubic feet per second, against 10 feet head, 
and the other a capacity of 10 cubic feet per second and 25 feet 
head. The latter gave satisfactory service until the boat was dis- 
mantled. 

Another pump of this type has been installed at the plant of the 
Racine Water Company, capacity of the pump being 10,000,000 
gallons per day, 25 feet lift. 

In California screw pumps are very largely employed in pump- 
ing from artesian wells, the screws being arranged in series on a 
vertical shaft which is lowered into the well. 

A similar pump is being installed in the new Cincinnati water- 
works for pumping out the intake under the river. 

Many of these have been erected by the E. P. Allis Company. 



Mip^ri Bmrd $/ Inquiry 



AllhoLigh tUtse pumps have here failed there is 'still reason wh 
the statement that an 8-foot stream cannot pass through a hole z 
feet square should be received with some caution. 

REASONABLE PKECALTTmNS TAKEN. 

Under these circumstances the Drainage Commission may 
claim that it took reasonable precautions iti selecting the proposals 
subtnitted, and in placing the work in the hands of the National 
Contracting Company, with the E. P. Allis and General Electric 
companies as their principal subcontractors. Each one of these 
companies are known^over the entire country for skill and energy 
as contractors in their several departments, and for solvency as 
corporations. 

The failnre in the designs of the pumps for Station No. 2» and 
in some other matiers now in controversy, and the contractor's 
gross delay and apathy in complying with demands for remedy* 
during three years, the reasonableness of wliich they have nerer 
questioned, has been a surprise and disappointment, not only to tlie 
Drainage Commission, but to the community. It is but just to 
say that the work of the General Electric Company has very gen- 
erally satisfied the tests required of it. 

The experience gained by the Drainage, Commission during tlie 
progress of the work has led them to certain conclusions v^hich, 
if applied in practice, would be of material advantage to the w^ork. 
Some of these are inherited from the report of the Advisory Board, 
and others have been forced upon them by the observation of re- 
sults. But, as is usual in corporate work, there are obstacles of a 
political or financial character which makes their application difh- 
cult. For instance, there is no doubt of the advantage of having 
canals oo neutral ground streets lined but uncovered, with protec- 
tion given to the public by surrounding iron railing. The reasons 
tliat make for this are both sanitary and economical, while the re- 
sulting aspect would not he unsightly. The thin coating of earth 
which can he back filled over the cover will afford most unsatis* 
factory soil for the growth of sod or shrubbery. But all proposi- 
tions of this sort have been so strongly opposed by petitions that 
the commission has so far felt constrained to cover such canals in 
everv^ instance. Again, there is no doubt but that every canal 
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should be lined, whether the conditions justify a cover or not. 
This is true even of the collecting and outfall canals between 
Metairie Ridge and Lake Pontchartrain. This wduUI be immedi- 
ately justified by the better results which would attend the opera- 
tion of the pumps and by obviating tlie necessity of cleaning which 
unlined canals require from time to time, while in the distant future 
it would be even justified as a measure of economy. But the 
means of attaining this end are not now availai^le, and did not 
form part of the recommendations and estimates of the Advisory 
Board. It surely wouUl not be wise at the present time to extend 
their lining l>eyond the limit of settlement and of fixed values until 
much more progress has been made in the crowded and improved 
parts of the city. 

Xo estimate of the result of that part of the work thus far done 
can be fairly made which does !iot take into account its unfinished 
condition, even in the second section, where work was first started 
and where most progress lias l)een made. The adopted plan for 
this section proposes a network of lined and covered canals, en- 
larging in section and converging until they are all united on St. 
Louis street, delivering their contents at the intersection of Broad 
to a pumping station, which will, in turn, transmit them either to 
pumping station No. 3 or 7. The canals are completed and ready 
to do good service, but, in the absence of pumping station No. 2, 
can render but a small part of the relief for which they were de- 
signed and of that wliich surely may be expected of them in the 
future, when No. 2 will deliver its accumulated runoff through an 
unobstructed canal to No. 3 or No. 7, which will then, in turn, pass 
it to a final outfall. 

The same is true of the first section, extending from the upper 
line of the city down to Julia street and the New Basin Canal. 
Here only about one-half of one of the three systems of collecting 
canals projected in the section has been built, but the pumping 
station to wliich it is lri])utary is in the same condition as No. 2. 
When the collecting and transmitting drains and canals, and the 
two pumping stations designed in connection with them, are com- 
pleted, with such attendant improvements as will be shortly men- 
tioned, there is every reason to expect a realization of the benefits 
held out by the plan which the commission is following. 
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CARELESSNESS AND WANTONESS. 

It would be improper to leave this part of the subject without 
reference to the abuses of careless ties s and wantonness to which 
the wo'-k is subjeeted, and which should form the subject of the 
most vigorous municipal action. Already pile^ of ashes and other 
heavy refuse arc found in the conduits. The grating of catcii 
basins and drains are intentionally broken or stolen. As many as 
twenty-two are already stolen on Third street, the last finished 
work. Drains are choked with a most remarkable collection of 
garbage and trash. Added to this is the careless and unsightly 
deposit of paper and sweepings in the gutters, which, if not pe- 
culiar to, is excessive in New Orleans. 

It should also be mentioned that in certain cases the conduits 
are obstructed to a greater or less extent by water or gas mains, 
the removal of which neither the city nor Drainage Commission 
has as yet been able to secure. The most flagrant instance of this 
is a 3Q-inch water main crossing the Camp street conduit near the 
comer of Canal, occupying quite half of the waterway. This 
should, and no doubt will in the near future, be removed. 

AH these obstructions are remediable. There are others which 
are yatnral here and must lie accepted as inevitable. Amon*^st 
them may be mentioned tlie inimense collection of leaves at ccrlain 
seasons in ihe gutters of our tree-bordered streets, and the pro- 
fitse mat of water hyacinths covering the canals. All these 
nuisances will limit, to a certain extent, the service which any sys- 
tem can render until they are abated by vigorous legislation and 
policing. 

Another obstacle to the full and immediate realization of the re- 
sults of the drainage was recognized by the Advisory Board when 
the paving of streets and grading of gutters was given the fourth 
place in the order of procedure in construction, Wliile an abso- 
lutely necessary adjunct to successful drainage, paving is not 
strictly a part of the system. It is kept apart, left in the hands of 
the public, and is dependent for its progress on the prosperity and 
enterpri&e of the community. It is to be expected that the com- 
plete result of the plan of drainage will be available, not when each 
and every canal and pumping station is finished, but only when the 
streets are proper!}^ graded and paved and connected with the con- 



no 



duiis. Observations which can be made in any rainstorm on the 
fragments of the conduits already built afford dear illustrations^ 

If the Camp street conduit had the capacity of the Mississippi 
river it cotrd not drain parts of Poydras street towards the front, 
with the paving in its present conditioiK The St. Charles avenue 
con d 111 i can be observed to run only partly full, with ample catch 
basins wide open and running freely, while many of the streets 
extending tow^ards tiie river arc badly overflowed. The water 
simply cannot reach the conduit rapidly enough with the streets 
in tlieir present condition, and never will until they are improved, 
Of course^ in the unpaved portions of the city the situation is at 
its worst. No amount of conduit construction and pumping will 
promptly relieve from overflow a part of the city intersected with 
mnd streets, badly cut into ruts, witli im fined and grass-grown 
gTjiterii, and a fall of two iuche?^ to the block. If the projected 
canals were excavated tlirough the absolutely flat area between the 
Mctaine Ridge and Lake Pontchartrain, no relief wou!d be ex- 
perienced tintil the landowners had tlioroughly ditched their lands 
to allow the runoff to reach the main drains. 

Accompanying the plan of the Advisory Board was an estimate. 
Its delails and the explanatory text of the report show dearly 
what was included. It amomited to $7,933,000. 

Tlie money paid and pledged under contracts by the Drainage 
Conimission now amounts to $4,327,300- C>£ this, the sum of 
$523,8r>o has been applied to objects which were not included in 
the estrtitate, but were accessory charges, as necessarily accompany 
any great w^ork, It includes the following heads; Interest on 
bonds, paving streets, cleaning old canals, repairs to old drainage 
machines, covering canals on neutral ground streets, expropria- 
tion of right of way, legal charges, and office and engineering ex- 
penses. 

The balance left, $3,803,436* has been applied to objects 
eluded in the estimate of the Advisory Board. While the sum 
thus spent 1^. leSv^ than half of the estimate, the work done and 
paid for and now under contract is far more than half of that in- 
cluded in the estimate. A statement of it has been hereinbefore 
given. It includes a central power station, completely erected and 
with half an installation; of six pumping stations out of eight, 
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completely erected and with half installation ; and much mor 
than half of the total length of projected Uned and covered caiia^: 

With this statement of its prooecdings, the Drainage Commis* 
sion claims that it has suhstantially followed the plan adopted, 
making hut small use of the authority of change granted it by the 
organic law ; tlmt the funds intrusted to it have beeu carefully and 
econooiically administered^ and the results obtained in work done, 
bear a full proportion to the part of the estimate of the Advisory 
Board which has been at their disposal, and that if the reniaining^ 
funds are insufifieient to complete the work, it has been made so by 
causes over which they have had no control 

It is claimed that the usual precautions have been taken in these 
contracts, and that all the parties with whom they have t>een en- 
gaged bore a high character for ability and solvency. 

Barring the matters now in controversy, the work has been 
performed ir a satisfactory manner, with good material and work- 
manship. It is claimed ftirtber that, from any evidence shown 
by the work, in its incomplete condition, there is no reason to 
doubt but that the plan will furnish all relief that could reasonably 
have been expected, in proportion to the extent to which it can li 
carried by the funds available. 

Tlie commission has adopted a metliod of settlement of its c 
troversy with the National Contracting Ccanpany, which, it is be- 
lieved, will lead to a prompt and just conclusion. The character 
of the engineers who have been called in consultation insures a 
just regard to the rights of all parties, and a settlement, closing all 
controversy and leading to the prompt completiom of all unsatis- 
factory and imfinished w^ork. 
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